Working Time, Inequality and a Sustainable Future: by Fitzgerald, Jared Berry
Persistent link: http://hdl.handle.net/2345/bc-ir:108749
This work is posted on eScholarship@BC,
Boston College University Libraries.
Boston College Electronic Thesis or Dissertation, 2020
Copyright is held by the author, with all rights reserved, unless otherwise noted.
Working Time, Inequality and a
Sustainable Future:





WORKING TIME, INEQUALITY AND  
A SUSTAINABLE FUTURE 
 
 












A dissertation submitted to the Faculty of  
the department of sociology in partial fulfillment 
 of the requirements for the degree of  











Boston College  




























































WORKING TIME, INEQUALITY AND A SUSTAINABLE FUTURE 
 
Jared Berry Fitzgerald 
 








In 2015, the United Nations implemented the Sustainable Development Goals (SDGs), 
which cover a wide range of social, economic and environmental issues. While there is a 
virtual international consensus regarding the importance of these goals, and reconsidering 
the ecological costs of human development, there are disagreements on the best 
approaches to actually achieving sustainability. Mainstream perspectives argue that the 
most feasible and effective path to sustainable development is to decouple economic 
growth from its environmental impacts, largely through the advancement and 
implementation of green technologies. In this framework, economic growth is seen as 
synonymous with development and a necessary prerequisite for improving human 
wellbeing. On the other hand, many scholars are critical of this approach to sustainable 
development and argue that economic growth is not only antithetical to achieving 
environmental sustainability, it also has limited appeal for improving social and 
economic wellbeing in developed countries. With this in mind, in this dissertation I 
examine alternative pathways to sustainable development that move beyond the growth-
consensus. Previous studies argue that a working time reduction potentially represents a 
multi-dividend sustainability policy that could improve social, economic and 





negatively associated with human wellbeing and can lead to increased environmental 
pressures. Across three empirical chapters, I investigate the effects of working hours and 
inequality, and their interaction, on measures of environmental and human wellbeing 
across US states over time. In the first chapter, I assess the relationship between average 
working hours and CO2 emissions from 2007 to 2013. This chapter is the first 
examination of this relationship at the US state level and finds that longer working hours 
are associated with increased emissions over time. The second empirical chapter takes 
this research one step further and examines how inequality shapes the relationship 
between working hours and emissions from 2005 to 2015. The results of these analyses 
again find that longer working hours are associated with increased emissions but that the 
relationship becomes more intense at higher levels of inequality. The third empirical 
chapter investigates the claim that a working time reduction could be a multi-dividend 
sustainability policy by examining the relationship between work hours and life 
expectancy from 2005 to 2015. I also examine how inequality shapes this relationship as 
well. Results indicate that longer working hours are associated with decreases in life 
expectancy, and that this effect is larger at higher levels of inequality. In all, these studies 
provide more evidence that reducing working hours could potentially be an effective 
sustainability policy that could contribute to achieving multiple sustainable development 
goals. Further, they show that inequality is an important factor shaping socio-
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CHAPTER 1: INTRODUCTION 
 
In 2015, the United Nations implemented the Sustainable Development Goals 
(SDGs) in recognition of the fact that the world faces numerous social and ecological 
challenges (United Nations 2020). The SDGs improve upon the outgoing Millennium 
Development Goals (MDGs) by explicitly considering the ecological costs of 
development and the acknowledgment that the pursuit of development should not come at 
the expense of our planet and future generations that will rely on it. The SDGs are 
comprised of 17 objectives revolving around the “three pillars” of sustainability: the 
social, the economic and the environmental. The goals range from the eradication of 
global poverty to reduced economic inequalities between and within countries to taking 
immediate action on climate change (United Nations 2020).  
While most agree about the importance of achieving sustainability, there are 
serious disagreements about how best to do it. On one hand, the mainstream view of 
sustainable development can be referred to as ecoefficiency. Ecoefficiency perspectives 
argue that further economic growth is both desirable and necessary to achieve 
sustainability (i.e. Grossman and Krueger 1995; Huber 2009; Mol 2000; Mol and Janicke 
2009; Pollin 2019). These arguments are in line with earlier conceptions of development 
that equate economic growth with development, which can be referred to as the “growth 
consensus” (i.e. Firebaugh and Beck 1994). Here, economic growth is seen as necessary 
for improving social outcomes and thus the best way to achieve sustainable development 
is to decouple economic growth from its environmental impacts, largely through further 
developing and implementing green technologies (Pollin 2019). The ecoefficiency 





sociology (e.g. Mol, Sonnenfeld, and Spaargaren 2009). The popularity and mainstream 
appeal of ecoefficiency can be seen within the SDGs themselves. For instance, Goal 8 
focuses explicitly on “sustainable economic growth” (United Nations 2020). 
On the other hand, many other scholars, to varying degrees, are critical of the idea 
that economic growth is compatible with sustainability (i.e. Daly 1996; Foster, Clark, and 
York 2011; Jackson 2009; Jorgenson and Clark 2012; Kallis 2017; Schor and Jorgenson 
2019). There are three general reasons why these scholars are skeptical of the 
ecoefficiency perspective. First, empirical research on the relationship between growth 
and emissions highlights that emissions and growth remain positively associated with 
each other over time (Jorgenson and Clark 2012; Longhofer and Jorgenson 2017; 
Thombs 2018). This is especially true when considering consumption-based emissions, 
which adjust for trade between countries and more appropriately attribute emissions to 
the country where consumption takes places (Knight and Schor 2014). The continued link 
between growth and emissions is particularly problematic given recent research from 
climate scientists highlighting the urgency of drastic reductions in emissions to avoid the 
worst effects of climate change (i.e. Steffen et al. 2018). Second, many scholars in this 
perspective are skeptical of the techno-optimism prominent in the ecoefficiency 
perspective. In particular, some argue that because of the imperatives for growth and 
profits within capitalism, advances in technology will not automatically result in reduced 
ecological pressures. This is referred to as the “Jevons Paradox” (i.e. Foster, Clark, and 
York 2010; Jevons 1865). An example of this is that the increased implementation of 
green energy sources does not appear to decouple growth from emissions, but actually is 





is that economic growth in already wealthy countries has diminishing returns for human 
wellbeing (Brady, Kaya, and Beckfield 2007; Diener, Kahneman, and Helliwell 2010; 
Easterlin 1974, 2015; Layard 2011; Tapia Granados and Ionides 2008). This is part and 
parcel of what Daly (1996, 2014) refers to as “uneconomic growth” where an economy is 
geared towards further economic growth despite the fact that it harms the environment 
and most people do not benefit from it. 
If economic growth is antithetical to sustainability, and relying on technology 
alone is likely insufficient, then it is important to consider alternative pathways to 
sustainability that move beyond the “growth consensus.” Two potential pathways are 
reducing working hours and inequality. Previous research indicates that reducing working 
time could be a multi-dividend sustainability policy that could improve human wellbeing, 
reduce unemployment and reduce environmental pressures (Autonomy 2019; Fitzgerald, 
Schor, and Jorgenson 2018; Schor 2010) . Similarly, previous research has also found 
that inequality can lead to greater environmental pressures and has negative 
consequences for human wellbeing (Hill et al. 2019; Jorgenson 2015; Jorgenson, Dietz, 
and Kelly 2018; Jorgenson, Schor, and Huang 2017). With this in mind, in this 
dissertation I argue that reducing working time and inequality has the potential to 
improve all three pillars of sustainability. Across three empirical chapters, I investigate 
the relationships between working hours, inequality and both population health and 
environmental outcomes across US states over time. 
Chapter 2, which is a co-authored study with Juliet Schor and Andrew Jorgenson 
previously published in the journal Social Forces in 2018, examines the relationship 





from 2007 to 2013. This paper is the first to analyze the relationship between working 
hours and emissions at the US state level. Previous research indicates that longer working 
hours are associated with greater environmental pressures (i.e. Fitzgerald, Jorgenson, and 
Clark 2015; Hayden and Shandra 2009; Jalas and Juntunen 2015; King and van den 
Bergh 2017; Knight, Rosa, and Schor 2013; Rosnick and Weisbrot 2007; Schor 2005). 
These studies posit that there are two pathways through which longer working hours are 
associated with greater environmental harms (Fitzgerald et al. 2015; Knight et al. 2013; 
Schor 2010). The first mechanism is referred to in previous research as the “scale” effect, 
or how longer work hours contribute to overall GDP through both increased production 
and consumption. On the production side, more work generates more economic output 
and consumes more resources. On the consumption side, additional work turns into 
greater incomes and more consumption, again leading to greater environmental pressures. 
This is part of what Schor (1992) refers to as the “work and spend cycle,” highlighting 
working time as a key factor in consumer culture. The second mechanism is referred to as 
the “compositional” effect, or how working hours change the composition of 
consumption. This is effectively thought about as a time availability effect (Becker 1965). 
Those who work long hours have less free time and are more likely to choose less-time 
intensive but more environmentally harmful products and services (Jalas 2002, 2005; 
Jalas and Juntunen 2015; Kasser and Brown 2003). For instance, food 
consumption/preparation is one example: those with more free-time may prepare their 
meals at home more often while those with less free time are more likely to eat fast food, 





We test these arguments using both two-way fixed effects models with panel 
corrected standard errors and corrections for autocorrelation as well as random effects 
models with time-specific fixed effects. Results indicate that, over time, longer working 
hours are associated with higher emissions. This is the case for both the scale and 
compositional effects and is consistent across modeling estimation techniques and net of 
various political, economic and demographic drivers of emissions. The results provide 
evidence that a working time reduction may represent a feasible pathway to emissions 
reductions for US states. 
In Chapter 3, I take the research from Chapter 2 one step further. In particular, I 
consider how inequality might moderate the relationship between work hours and 
emissions. In this study, I seek to integrate research on the relationship between working 
hours and emissions, inequality and emissions, and working hours and inequality. 
Previous research indicates that higher levels of inequality are associated with greater 
environmental pressures (Boyce 1994, 2007; Cushing et al. 2015; Downey 2015; 
Jorgenson et al. 2017; Knight, Schor, and Jorgenson 2017). These studies highlight a 
number of mechanisms through which inequality might exacerbate environmental harms. 
First, the political economy perspective argues that high levels of inequality concentrate 
political and economic power in the hands of the wealthy (Boyce 1994, 2007; Downey 
2015; Jorgenson et al. 2017). Because those in power tend to gain from emissions and are 
typically sheltered from environmentally harmful behaviors, they tend to favor policies 
which allow them to continue. A second mechanism highlights that high levels of 
inequality shape labor market and consumption dynamics (Bowles and Park 2005; 





income and wealth inequality intensify pressures for competitive consumption as people 
attempt to emulate the consumption standards of the wealthy. This intensification of 
competitive consumption can lead to longer working hours as individuals seek to gain 
higher incomes (Bowles and Park 2005; Schor 1998). High inequality can also lead to 
longer working hours through the concentration of power in the hands of employers, who 
tend to favor longer working hours (Alesina, Glaeser, and Sacerdote 2005; Oh et al. 
2012; Schor 1992).  
While previous research finds an association between inequality and increased 
emissions, it is unclear what the exact mechanisms are. Recent studies in sociology have 
begun to unpack this relationship further by examining how inequality moderates other 
socio-environmental relationships (Hill et al. 2019; Jorgenson et al. 2020; McGee and 
Greiner 2018). In line with the logic of these studies, in this chapter I investigate how 
inequality moderates the relationship between working hours and emissions across US 
states from 2005 to 2015. I hypothesize that inequality intensifies the relationship 
between working hours and emissions for a number of reasons. First, inequality can 
increase the scale effect described above by influencing how much income from work 
goes to consumption. I propose that high levels of inequality can also intensify the scale 
effect by increasing stress associated with work, which can lead greater consumption as a 
coping mechanism (Durante and Laran 2016; Mathur, Moschis, and Lee 2006). I also 
argue that inequality can exacerbate the compositional effect described above. Whereas I 
previously discussed the compositional effect solely in terms of time availability, the 
composition of consumption can also be affected by inequality. That is, when inequality 





visible goods (Bagwell and Bernheim 1996; Schor 1998; Veblen 1912) and high-status 
visible goods tend to be more ecologically intensive (i.e. Lynch et al. 2019). In all, I 
argue that inequality can intensify not just how much is consumed but it also shapes 
consumption towards more ecologically intensive options. 
Using two-way fixed effects models with panel corrected standard errors and a 
correction for autocorrelation, the results again show that longer working hours are 
associated with greater environmental pressures for both the scale and compositional 
effects. Furthermore, the results show that the effect of working hours on emissions is 
larger at higher levels of inequality (measured as percentage of income to the top ten 
percent). For the scale effect, the results indicate that the effect of working hours on 
emissions is significant at relatively low inequality, median inequality and high inequality 
and it increases in magnitude at each level. The study yields particularly interesting 
results for the compositional effect. In particular, the results indicate the compositional 
effect is non-significant at relatively low levels of income inequality. It becomes 
significant at higher levels of inequality, indicating that the compositional effect is 
sensitive to changes in inequality. In all, these results advance the literatures on the 
environmental consequences of working time and inequality. 
In Chapter 4, I investigate the claim that a working time reduction could be a 
multi-dividend sustainability policy by examining the relationship between working 
hours and life expectancy, a measure of population health, across US states from 2005 to 
2015. Previous research indicates that longer working hours are associated with worse 
health outcomes (Bannai and Tamakoshi 2014; Fan et al. 2015; Kivimäki and Kawachi 





working hours increase stress levels, promotes unhealthy consumption choices like 
smoking, drug use and unhealthy diets. While most studies examine the relationship 
between working time and health at the individual level, this is the first study to examine 
these relationships at the US state level. 
Investigating this relationship at a macro level offers a number of advantages, 
both methodological and theoretical. Perhaps the greatest is the ability to examine how 
other structural factors might influence the relationship between working hours and 
health. As such, a major contribution of this study is examining how inequality moderates 
the relationship between working hours and population health. Previous research 
indicates that higher levels of inequality are associated with worse population health 
outcomes (Clarkwest 2008; Curran and Mahutga 2018; Hill et al. 2019; Hill and 
Jorgenson 2018; Jorgenson et al. 2020; Pickett and Wilkinson 2015). These studies 
describe a number of pathways through which higher levels of inequality might 
negatively impact population health. These include psychosocial disruptions leading to 
risky coping behaviors, decreases in social cohesion and increased political and economic 
power in the hands of the wealthy, who tend to be opposed to investments in public 
services, such as health care. 
As with the research on CO2 emissions and inequality, the relationship between 
population health and inequality is a bit of a “black box.” That is, while there appears to 
be an empirical relationship between inequality and population health, it is unclear how 
exactly inequality leads to worse health outcomes. Recent sociological research has 
attempted to unpack this relationship by examining how inequality moderates other 





the logic of these studies, in this chapter, I examine how inequality shapes the 
relationship between working hours and population health. Building off of the arguments 
described above, I hypothesize that the negative relationship between working hours and 
population health is larger at higher levels of inequality. I propose that this occurs for a 
number of reasons. First, I argue that when inequality is high it makes work more 
precarious and stressful because workers have less control over their work. I also argue 
that when inequality is high, it increases the competitive nature of work and 
consumption, which also increases stress and anxiety associated with work. 
Results from two-way fixed effects models with panel corrected standard errors 
indicate that increases in working hours are associated with decreases in life expectancy 
while controlling for important economic and demographic factors. I fail to find a main 
effect of inequality on life expectancy, but find that inequality does moderate the 
relationship between working hours and life expectancy. At higher levels of inequality, 
the effect of working hours on life expectancy are greater. More specifically, while the 
effect of working hours on life expectancy is significant across all levels of inequality, 
the results indicate that the effect is twice as large at high levels of inequality than it is 
lower levels of inequality. 
In the final chapter, I summarize the findings from the three empirical chapters 
and discuss their implications for sustainable development and the future of work. These 
studies indicate that reducing working time and inequality are potentially multi-dividend 
sustainability policies that can reduce environmental burdens while improving human 
wellbeing. Further, they indicate that we should consider the role of inequality in shaping 





The findings advance the literatures on the social and environmental consequences of 
both working hours and inequality by providing a better insight into the mechanisms 
behind both. In this chapter I also outline some limitations of the research presented in 
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ABSTRACT 
The well-established association between economic output and carbon emissions has led 
researchers in sociology and its sister disciplines to study new approaches to climate 
mitigation, including policies that stabilize or reduce GDP growth. Within this degrowth 
approach, working time reduction is a key policy driver to both reduce emissions and 
protect employment. In the U.S., the abdication of responsibility for mitigation by the 
Federal government has led to the emergence of state leadership. This study is the first to 
analyze the relationship between emissions and working hours at the state level. Our 
findings suggest that over the 2007-2013 period, state-level carbon emissions and average 
working hours have a strong, positive relationship, which holds across a variety of model 
estimation techniques and net of various political, economic, and demographic drivers of 
emissions. We conclude that working time reduction may represent a feasible multiple 
dividend policy.  
INTRODUCTION 
There is now unequivocal evidence that the planet is warming as a result of 





Panel on Climate Change (IPCC 2014) report, and the newly released National Climate 
Assessment from the U.S. Government Global Change Research Program (USGCRP 
2017). The impacts of warming and climate destablization include increased severity of 
storms and other weather events, heightened water scarcity, sea-level rise, species 
extinctions, ocean acidification and biodiversity loss. The most important human activity 
contributing to climate change is the burning of fossil fuels and the associated release of 
greenhouse gases (GHGs) into the atmosphere, most notably carbon dioxide (CO2). 
According to the United States Environmental Protection Agency (2016), CO2 emissions 
from the burning of fossil fuels comprise the majority of the nation’s total GHG 
emissions. 
Despite the scientific consensus on anthropogenic climate change and the 
contributions of GHG emissions, the 2016 U.S. Presidential election resulted in an 
Administration that is aggressively attempting to reverse mitigation efforts in the U.S. 
and globally. President Trump, who has said that climate change is a “hoax” concocted 
by China, supports policies that will increase the consumption of fossil-fuels, accelerate 
GHG emissions and exacerbate the potential threats of climate change (Greenfieldboyce 
2016). He has signaled his intention to withdraw from the U.S. from the Paris Climate 
Accord, is attempting to scrap the EPA’s Clean Power Plan, and has placed opponents of 
climate change policy and deniers of climate science into key positions in government. 
These include Rex Tillerson, the former CEO of Exxon Mobil, as Secretary of State, and 
Scott Pruitt as the Administrator of the Environmental Protection Agency. Administration 
actions, combined with the strong presence of climate deniers among Republican 





consumption, lower GHG emissions, or combat climate change are unlikely for the 
foreseeable future. To be sure, even before the election of President Trump, federal action 
on climate change was inadequate. While Barack Obama professed concern about climate 
change, relatively limited progress was achieved until the later years of his presidency 
(Lavelle 2016). Under the current U.S. Administration, there is active hostility to 
mitigation. 
In light of Federal opposition, state-level policies are likely to become more 
important. After President Trump’s announcement that he intends to withdraw the US 
from the Paris Climate Accord, hundreds of sub-national entities pledged to honor the 
commitments from that accord, and 12 states have formed the United States Climate 
Alliance (Domonoske 2017). These promises are subsequent to a history of significant 
climate policies at the state and regional level. In 2012, California implemented a cap-
and-trade program aimed at reducing statewide GHG emissions to 80 percent of 1990 
levels by 2050 (California Environmental Protection Agency 2015). Similarly, the 
Regional Greenhouse Gas Initiative (RGGI) was established in 2009 as a regional cap-
and-trade program for power plant emissions in Connecticut, Delaware, Maine, 
Maryland, Massachusetts, New Hampshire, New York, Rhode Island and Vermont 
(Regional Greenhouse Gas Initiative 2017). However, if states are to take leading roles in 
combatting climate change, they will need research on innovative policies to reduce state-
level emissions. 
Environmental sociologists have devoted considerable attention to identifying the 
anthropogenic drivers of climate change (e.g., Dietz et al. 2015; Dunlap and Brulle 2015; 





and Jorgenson 2017; Rosa, York and Dietz 2004; Shandra et al. 2004; York 2012). Much 
of this research finds a positive relationship between economic growth and GHG 
emissions. The continued strength of the link between economic growth and GHG 
emissions has led some researchers to study the potential of working hours reductions to 
reduce emissions. The literature identifies two main effects of working time on 
emissions. The first is via the size and growth of GDP—higher hours yield higher output, 
ceteris paribus. The second is that working hours affect household time use and 
consumption patterns, both of which, in turn, affect emissions (Jalas 2002, 2005; Schor 
2010). Working hour reductions are also seen as a way to slow GDP growth that provides 
significant benefits in the form of more free time and less stress. Working hours have 
been a topic of interest among a group of economists and other social scientists who 
argue that a policy of either steady-state (i.e. Daly 1996, 1999) or economic contraction, 
i.e., degrowth, is necessary to achieve deep de-carbonization (Jackson 2009a, 2009b; 
Martinez-Alier 2009; Sachs et al. 1998; Victor 2008). This approach has been directed 
toward wealthy countries, with their disproportionately high standards of living and 
attendant carbon emissions (Knight, Rosa and Schor 2013a; Sachs et al. 1998; Sachs 
2008; Schor 1991). 
Uncertainties about the future of work also suggest that working time reduction 
may be an increasingly important policy tool. Advances in artificial intelligence (AI) and 
automation may have substantial effects on employment. Recent evidence suggests that 
manufacturing employment has already declined due to increased automation (Acemoglu 
and Restrepo 2017; Autor 2015). Given that a large number of jobs are likely to become 





work and economic growth to accommodate workers who are displaced by technological 
change. Some analysts suggest we may be in a period of long-term stagnation which will 
reduce the absorption of displaced workers (Gordon 2016; Schor 2010). In addition, the 
rate of GDP growth necessary to re-employ displaced labor may be too high to meet 
emissions targets, given the strong link between GDP and emissions.  
Sociologists and economists have modeled the impact of working hours on 
various environmental outcomes and find that longer average working hours are 
associated with higher carbon emissions, fossil-fuel consumption, and ecological 
footprints. (Fitzgerald, Jorgenson and Clark 2015; Hayden and Shandra 2009; King and 
van den Bergh 2017; Knight, Rosa and Schor 2013a, 2013b; Rosnick and Weisbrot 2006; 
Schor 2005). The two pathways of impact noted above have been termed the scale and 
composition effects (Schor 2010) The scale effect refers to the impact of working hours 
on the size (or scale) of the economy via GDP growth. Compositional effects measure the 
influence of time availability on the carbon intensity of household consumption and 
activity choices.  
Previous research on working hours and environmental outcomes is either 
national or cross-national, but such relationships can be examined at smaller scales. In 
this study, we assess the association sub-nationally, at the U.S. state level. We examine 
the relationship between state-level carbon emissions and average weekly working hours 
for all 50 U.S. states from 2007-2013. Conducting the analysis at the U.S. state level is 
important for at least three reasons. First, an analysis at this scale may prove to have more 
policy significance, particularly in the U.S. where a number of states already have crafted 





the ability to enact meaningful and wide-ranging working time policies, it has not done 
much on this since the 1938 Fair Labor Standards Act, which implemented the 40-hour 
work week and the minimum wage. Second, examining socio-environmental 
relationships in sub-national contexts is important because it cannot be assumed that 
relationships found at national and cross-national levels will operate similarly at smaller 
scales. Finally, the absence of linked individual-level or household-level data that 
combines time use, activity and consumption patterns, and emissions data has meant that 
studies at such micro levels are rare and limited in the questions they can ask.  
LITERATURE REVIEW 
ECONOMIC GROWTH AND THE ENVIRONMENT 
A central question in environmental sociology is the role of economic growth in 
causing carbon emissions and other types of pollution. For example, ecological 
modernization theory (EMT) argues that modern societies shift from a focus on economic 
rationality to a focus on ecological rationality, which is expected to result in a reduction 
in the environmental impacts of economic activity (Huber 2009; Mol et al. 2014; Mol and 
Spaargaren 2000). EMT theorists posit that state intervention and reformed state-market 
relations foster the spread of ecological rationality, which leads to more sustainable 
technologies (Mol and Janicke 2009). In contrast, other sociologists contest the view that 
economic growth will yield environmental sustainability. For example, York, Rosa and 
Dietz (2003:86) argue that there is a “relentless commitment to growth inherent in 
modern, particularly capitalist, production systems” and that growth is a main driver of 
environmental degradation. Furthermore, many scholars argue that, in a growth-centric 





to “rebound effects” or what has been termed the “Jevons paradox” (Jevons 1865; Grant, 
Jorgenson and Longhofer 2016; Foster, Clark and York 2010; York and McGee 2016). 
There is now a considerable body of sociological research that examines the 
relationship between economic growth and carbon emissions and other environmental 
harms, both nationally and cross-nationally (e.g., Jorgenson 2006; Jorgenson and Clark 
2012; Rosa, York and Dietz 2004; York 2012). EMT scholars have found some evidence 
for their claims, but this research is typically at lower levels of analysis, such as the 
household, business or economic sector (e.g., van Koppen and Mol 2009). When 
examining environment and development relationships at higher levels of analysis, 
studies find little evidence of the “decoupling” of growth and environmental harms, 
particularly for global pollutants such as carbon and methane emissions (Jorgenson and 
Birkholz 2010; Jorgenson and Clark 2012; Knight and Schor 2014; Longhofer and 
Jorgenson 2017). In part, findings hinge on whether scholars are considering “relative” or 
“absolute” decoupling (Jorgenson and Clark 2012). Absolute decoupling refers to 
situations in which an environmental measure, such as the level of emissions, is stable or 
declines in relation to an increase in the economic variable. In other words, growth in 
GDP is no longer associated with any increase in emissions. Relative decoupling, on the 
other hand, occurs when the increase in the environmental harm measure is less than the 
growth rate of the economic variable. Because climate change mitigation requires 
absolute reductions in CO2 emissions in a short time frame, relative decoupling is likely 
to be insufficient. As such, relying on economic growth as a mitigation strategy could be 





THE ARGUMENT FOR ECONOMIC DEGROWTH 
The failure of wealthy countries to decouple output and emissions has led some 
scholars to call for a rejection of growth-centric policy and discourse. This conversation 
takes as its lineage the “limits to growth” discussions of the 1970s (Meadows et al. 2004). 
More recently, Rockstrom et al. (2009) attempted to mainstream that discussion with a 
global assessment that identifies planetary boundaries, which, if crossed, might make the 
planet unsuitable for humans. Drawing on these, and similar scientific analyses of climate 
change, a group of critical scholars argue that major systemic changes, in particular the 
primary focus on economic growth, are necessary to avoid ecological catastrophe. 
Arguments of this type go by a variety of terms, such as steady-state economics, 
sufficiency, a-growth and degrowth (Alcott 2008; Daly 1996; Jackson 2009a; Jackson 
2009b; Kerschner 2010; Martinez-Alier 2009; Princen 2005; van den Bergh 2011). Taken 
together, these perspectives represent a middle ground between ecological modernization 
theory, which has faith in environmentally-enhancing growth, and views that emphasize 
the continuing threat from GDP growth on account of its failure to decouple from GHG 
emissions. 
Pioneering ecological economist Herman Daly (1996, 1999) has argued for a 
steady state economy. In Daly’s account, growth should only occur up to a desirable 
level, beyond which it is both ecologically and socially damaging. However, other than 
arguing for limits to GDP, Daly does not call for radical structural changes to the market 
economy. Similarly, advocates of “sufficiency” believe there is a point beyond which 
human societies have enough and further accumulation and growth is not only wasteful 





takes a more agnostic position, which he calls a-growth, arguing that because GDP 
growth harms the environment and is not a good measure of social welfare, “one has to 
be indifferent or neutral about economic growth” (van den Bergh 2011:5). Others 
scholars argue that even the steady state is not an aggressive enough goal for wealthy 
nations. They argue that degrowth is necessary to bring consumption and production to 
levels which satisfy both ecological sustainability and global equity. Economic 
contraction in wealthy countries will open up “ecological space” for global South nations 
that require growth to improve well-being and reduce poverty (Rice 2007; Sachs et al. 
1998; Hayden 1999, 2014; Martinez-Alier 2009, 2012; Schneider et al. 2010; Victor 
2008). Advocates also stress that degrowth needs to be planned (Alexander 2012; 
Martinez-Alier 2009). While unintended contraction of the economy is emissions-
reducing (e.g., York 2008), unexpected economic downturns have unacceptably high 
economic, political and social costs.  
Proponents of degrowth also typically align with a larger literature that questions 
the relationship between economic growth and increases in human well-being in wealthy 
countries. Researchers have found that for many countries, there is an income level 
beyond which increases fail to produce higher quality of life or well-being (Alcott 2008; 
Brady, Kaya and Beckfield 2007; Daly 1999; Dietz 2015; Easterlin 1995; Jackson 2009; 
Jorgenson 2014; Martinez-Alier 2009; Schor 2010). While there is still debate about 
these findings (i.e., Wolfers and Stevenson 2008), including the exact income level 
beyond which increases in well-being fail to occur, the bulk of the evidence supports a 
weak relationship between well-being and income among the non-poor. Daly (1999) 





“uneconomic growth,” in which the social and environmental costs of economic growth 
outweigh the benefits of production.  
 Given their position between EMT and more radical critics of capitalism, it is to 
be expected that degrowth advocates have been criticized from both sides—for being 
politically unrealistic (Milanovic 2017; Pollin 2015) and for failing to be sufficiently 
critical of capitalism (i.e., Foster 2011). Alternatively, one can view degrowth as an 
attempt to harness both structural changes and normative alterations in individual and 
household behaviors. Degrowth policies are a kind of middle ground that can limit some 
of the ecological and social harms of capitalism short of a full system overhaul. 
Degrowth policies are also important steps that may foster further systemic transitions 
beyond capitalism and towards economic systems of greater social equity and ecological 
justice. In this vein, degrowth scholars have argued for policies and goals such as 
reductions in income inequality and ecological tax-shifting (Martinez-Alier 2009). 
Additionally, because economic degrowth calls for reductions in production, most 
accounts recognize that one result will be increased unemployment (Schor 2005; Victor 
2008). In response to this recognition, a foundational component of the degrowth 
paradigm is a reduction in working hours. 
WORKING TIME REDUCTION 
 Historically, two factors have mitigated technologically-induced unemployment: 
GDP growth and reductions in working hours (Schor 2010). In degrowth scenarios, GDP 
growth is no longer available to absorb labor. Therefore, to avoid the unemployment 
impacts of economic contraction, working hours reductions are considered to be a key 





2008). The need for working hours reduction is further suggested by an emergent 
narrative that most degrowth authors have not yet addressed: that Artificial Intelligence 
(AI) and labor automation will substantially raise the rate of technological displacement 
of labor (Acemoglu and Restrepo 2017; Autor 2015; Brynjolfsson and McAfee 2014). 
From self-driving cars to IBM’s Watson, there have been rapid developments in AI in 
recent years that some observers believe could result in high levels of unemployment as 
they contribute to further automation (Brynjolfsson and McAfee 2014; Frey and Osborne 
2017). In one of the few existing studies of recent automation, Acemoglu and Restrepo 
(2017) find that, within commuting zones, the addition of one industrial robot displaces 6 
workers. On the other hand, many are optimistic about the future of employment. Indeed, 
the conventional wisdom among economists is that economic growth will be sufficient to 
create new jobs and maintain employment numbers, either as complements to the 
displaced tasks or in other sectors.  
The optimistic view assumes that rapid economic growth is both desirable and 
possible. If growth is either not forthcoming (for economic reasons), or not feasible (on 
climate or other ecological grounds), then alternative policies will be necessary to avoid 
high unemployment and its attendant social problems (Schor 1992). One potential route 
is reductions in working hours, which can contribute to job creation by spreading current 
levels of working time among more workers. We say “can” because the size of the 
employment effect will depend on how hours reductions affect the supply and demand of 
labor, via changes in wages and productivity. This is a complex question and beyond the 
scope of the present study. However, under reasonable assumptions, there will be some 





also yield ecological benefits, such as reduced carbon emissions and other environmental 
pressures (Fitzgerald et al. 2015; King and van den Bergh 2017; Knight et al. 2013a, 
2013b; Schor 2005). 
Schor (2010) notes that there are two main channels through which working time 
affects ecological outcomes: scale and composition effects. The scale effect describes a 
response in which higher worker hours yield a higher level of economic output, income 
and consumption. Over time, productivity increases are not taken in the form of more 
leisure, but rather more production. This production in turn becomes income, which is 
subsequently spent. Shifting preferences then accommodate the long hours and higher 
spending, a process Schor (1992) Hs termed the “work and spend cycle,” highlighting 
that working time is a key factor in consumer culture. Generally, the scale effect can be 
understood as the contribution of working time to economic growth.  
The composition effect is the impact of working time net of its contribution to 
GDP. It is theorized as a household-level decision effect and is based on models of 
household behavior that incorporate both income and time availability (Becker 1965). 
Households with shorter working hours and more time affluence are hypothesized to live 
less ecologically-intensive lifestyles, while those with time scarcity are thought to be 
more ecologically-intensive. In the case of transportation, households with greater time-
affluence can opt for public transportation, which is usually more time-intensive but less 
ecologically-intensive (Jalas 2002, 2005; Jalas and Juntunen 2015; Kasser and Brown 
2003). However, it is also the case time-rich households may engage in more 





Given the importance of working time in the degrowth framework, researchers are 
paying increasing attention to analyzing working time and environment relationships 
(Fitzgerald et al. 2015; Hayden and Shandra 2009; King and van den Bergh 2017; Knight 
et al. 2013a; 2013b; Rosnick and Weisbrot 2006; Schor 2005). The first study on this 
topic was Schor’s (2005) exploratory analysis of 18 OECD nations, where she found that 
working hours are positively associated with nations’ ecological footprints. Rosnick and 
Weisbrot (2006) compared working hours and energy consumption in the US and 
Western Europe and found that if the US were to reduce its working hours to Western 
European levels, energy consumption would decline by 20 percent. Alternatively, if 
Western Europe were to increase working hours to mirror those in the US, they would 
consume 25 percent more energy. Building on Schor’s (2005) analysis, Hayden and 
Shandra (2009) performed a cross-sectional analysis examining the impact of working 
hours on the ecological footprints of 45 countries and find a positive association.  
Knight et al. (2013a, 2013b) advanced this line of inquiry by examining the 
relationship between working hours and three environmental indicators from 1970-2007 
for OECD nations. Their findings indicate that changes in working hours are positively 
correlated with changes in ecological footprints, carbon footprints and carbon emissions. 
Fitzgerald, Jorgenson and Clark (2015) examined the relationship between working hours 
and fossil-fuel energy consumption for both developed and developing countries. They 
find that the positive relationship between working hours and energy consumption has 
increased over time for both scale and compositional effects. More recently, King and 
van den Bergh (2017) analyzed how different scenarios for reducing working hours affect 





implementing a 4-day work week is most effective. In contrast, another recent study by 
Shao and Shen (2017) examined the working time relationship with both carbon 
emissions and energy use for a small sample of European countries and found that, 
beyond a certain threshold, hours reductions are no longer associated with lower 
emissions and energy use. However, the small sample size and particular modeling 
strategy of this study suggest the need for further analysis. 
Research has shown that a reduction in working time has social benefits as well, 
such as higher levels of life satisfaction and happiness, even with attendant reductions in 
income (Alesina, Glaeser and Sacerdote 2005; Pouwels, Siegers and Vlasblom 2008). 
Perhaps the biggest social benefit of a reduction of working time for individuals is the 
associated increases in leisure time (Schor 2010). Overall, the existing research suggests 
that working time reduction potentially offers a triple-dividend to society: reduced 
unemployment, increased quality of life and reduced environmental pressures. 
In this study we advance the existing literature by examining the relationship 
between working hours and carbon emissions at the U.S. state level from 2007-2013. 
States have historically been able to craft legislation on working time (Messenger and 
Ghosheh 2013). For instance, some states have “work share” programs which allow 
businesses to temporarily reduce hours for their employees without engaging in layoffs 
(National Conference of State Legislatures 2017). These programs allow workers to 
access partial unemployment benefits while working fewer hours. While California was 
the first state to implement a “work share” program in 1979, the programs became more 
widespread after the 2008-09 economic recession. In 2014, 27 states had a “work share” 





2017). Further, a reduction in working hours in the United States could be particularly 
effective as the average American works long hours. According to the Economic Policy 
Institute (2017), in 1973 the average American worked 1,679 hours a year. By 2007, this 
number had risen to 1,883; a difference of over 200 hours a year. Hours subsequently 
declined (due to the recession) to 1,815 in 2010. 
Americans also work much more than counterparts in other wealthy nations. They 
currently work 399, 352, and 304 more hours per year than workers in Germany, the 
Netherlands and France, respectively (The Conference Board 2017). The divergence 
between the U.S. and other wealthy countries can be attributed to a number of factors, 
including that in the U.S. full-time work is more prevalent and there is less vacation and 
holiday time (Bell and Freeman 2001). Higher U.S. levels of income inequality likely 
play a role as well, as individuals work longer hours in order to meet the consumption 
standards of the wealthy (Bowles and Park 2005).  
DATA AND METHODS 
SAMPLE 
Our dataset contains annual state-level observations for all 50 U.S. states for the 
years 2007-2013, resulting in a balanced panel dataset with 350 total observations. Due to 
limited data availability for state-level working hours we are unable to include 
observations before 2007 or after 2013. 
MODEL ESTIMATION TECHNIQUES 
We estimate both fixed effects and random effects panel regression models to 





Each modeling technique has strengths and weaknesses and using both allows us to 
evaluate the relationship in different ways. Fixed effects models are more effective at 
dealing with heterogeneity bias by controlling for time-invariant factors unique to each 
case. One potential downside to this is that time-invariant factors of substantive interest 
cannot be included in the analysis because they are perfectly correlated with the fixed 
effects. Fixed effects models also have a singular focus on within-effects, and thus 
provide more conservative estimates (Allison 2009). On the other hand, random effects 
models allow for the inclusion of time-invariant factors into the analysis (such as census 
region), and random effects models also make more efficient use of the available data by 
analyzing both between-case and within-case variation.  
We estimate Prais-Winsten models with panel corrected standard errors (PCSEs) 
for the fixed effects models. We estimate two-way fixed effects models by controlling for 
both state-specific and year-specific intercepts. We also correct for first-order 
autocorrelation (i.e. AR(1) correction) within panels and treat that AR(1) process as 
common to all panels as we have no theoretical basis for assuming otherwise (Beck and 
Katz 1995). While we report the models with a common AR(1) correction, the results 
remain substantively the same when the models are estimated using a panel specific 
AR(1) correction instead. For the random effects models, we also include year-specific 
intercepts and the common AR(1) correction. We estimate all models with Stata software 
(Version 13).  
 All non-binary variables are transformed into logarithmic form, an established 
approach in research on the human drivers of anthropogenic emissions and related 





2003). For such variables, the regression models estimate elasticity coefficients where the 
coefficient for the independent variable is the estimated net percent change in the 
dependent variable associated with a one percent increase in the independent variable.  
DEPENDENT VARIABLE 
 The dependent variable is state-level carbon dioxide emissions from fossil fuel 
combustion, measured in million metric tons (MMTCO2). We gathered these data from 
the United States Environmental Protection Agency in 2016 (EPA 2016). Emissions from 
fossil fuel combustion represent over 75% of all carbon dioxide emission sources (EPA 
2016). The EPA’s emissions estimates are based on fuel consumption data from the US 
Department of Energy/Energy Information Administration (EIA). At the time of this 
writing, the EPA website has been updated and no longer includes access to these data. 
However, it is possible to access the files through the January 19, 2017 snapshot version 
of the webpage (EPA 2017). Furthermore, the lead author of this study will share these 
data upon request. 
INDEPENDENT VARIABLES 
 The key independent variable in this study is average weekly working hours per 
worker. We gather these data from the United States Bureau of Labor Statistics’ (BLS) 
Current Employment Statistics (CES) database (2016). Each month, the CES surveys 
approximately 146,000 businesses and government agencies. This equates close to 
623,000 individual worksites. The sample of businesses for each month comes from the 
BLS Longitudinal Database of employer records, which contains data on approximately 





nonfarm private employees, but exclude public employees. While annual working hours 
would be a preferable measure, these are not available from the CES.  
The states with the highest average weekly working hours for the 2007-2013 time 
period are Texas (36.2), Louisiana (36.1), Wyoming (36.1), Alabama (35.7) and 
Mississippi (35.6). The states with the lowest average weekly working hours for the same 
time period are Hawaii (32.9), Wisconsin (32.9), Montana (33), New Hampshire (33.1), 
and Delaware (33.1). While the differences in weekly hours may appear to be relatively 
small, when examined over the course of a year they can be considerable. For instance, 
over the course of 52 weeks of work the average worker in Texas will work 167 more 
hours, or around 4 more work weeks, than the average worker in Hawaii. Figure 2.1 
illustrates average working hours for the 2007-2013 time period. 
 As discussed in the literature review, previous research considers the effect of 
working time on environmental outcomes in two ways: scale effects and composition 
effects. The scale effect is measured as working time’s contribution to GDP. Consistent 
with previous studies, we test for the scale effect by disaggregating GDP into three parts: 
working hours, labor productivity and employment to population ratio (Ark and 
McGuckin 1999; Hayden and Shandra 2009; Knight, et al. 2013a, 2013b). In models 
where we test for the scale effect we include both labor productivity and employed 
population percentage as the other components of GDP. Labor productivity is measured 
as GDP per hour of work. Employed population percentage is measured as the employed 
population of a state divided by its total population. The data on labor productivity and 
employed population are also gathered from the BLS (2016). The composition effect is 





from the United States Department of Commerce Bureau of Economic Analysis (2016) 
database.  
Other control variables include total population size (United States Census Bureau 
2016), manufacturing as a percentage of GDP (United States Department of Commerce 
Bureau of Economic Analysis 2016) and a state’s energy production, which contributes 
to carbon emissions. The state energy production data are collected from the EIA’s State 
Energy Database System (2016). We also control for the working age population 
percentage (measured as the percentage of the population aged 15-64) and average 
household size. These data are obtained from the US Census Bureau’s American 
Community Survey (2017). In the random effects models, we also include a measure of 
state environmentalism developed by Dietz et al. (2015). These data measure pro-
environmental voting by each state’s Congress and are an average of House and Senate 
scores from the League of Conservation Voters’ ratings for each member of Congress. 
The scores are based on their votes on environmental issues as identified by the League 
of Conservation Voters from the years 1990-2005. While the data cover a period of time, 
they are technically time-invariant as they represent a total score for the fifteen-year 
period. We also include dummy variables for census region in the random effects models 
to control for regional variation in carbon emissions, where Northeast is the reference 
category. Table 2.1 above provides the descriptive statistics. Table 2.2 below presents the 
bivariate correlations. 
RESULTS 
Figure 2.2 is a scatterplot of the association between the percent change in 





to 2013. These measures are positively correlated with a value of .464. North Dakota, 
Nebraska, and South Dakota are states that experienced relatively high increases in both 
emissions and working hours over the time period, while Nevada, Montana, Kentucky 
and Delaware all experienced relatively large decreases in both emissions and working 
hours. 
The findings for the panel regression analysis are provided in Tables 2.3 and 2.4. 
Models 1 and 3 examine the scale effect of working hours on carbon emissions. These 
models include working hours, GDP per hour, employed population percentage, total 
population, energy production, manufacturing as a percentage of GDP, average 
household size and the working age population percentage. Model 3 also includes the 
dummy variables for census region and the state environmentalism measure. Models 2 
and 4 examine the composition effect of working hours on carbon emissions. These 
models include working hours, GDP per capita, total population, energy production, 
manufacturing as a percentage of GDP, average household size and working age 
population percentage. Model 4 also includes the census region dummy variables and the 
state environmentalism measure. Models 1 and 2 are the two-way fixed effects Prais-
Winsten regression models. Note that in these models, the R-squared statistic is close to 
perfect. This is largely due to the inclusion of the year-specific and state-specific 
intercepts. Models 3 and 4 are random effects models with unreported year-specific 
intercepts. These models also have high R-squared values, which is partly attributed to 
the inclusion of the year-specific intercepts and the census region control variables. 
 In Models 1 and 3, we find that the scale effect of working hours on carbon 





one percent increase in average working hours per worker is associated with a .668 
percent increase in emissions, holding all else constant. In Model 3, this finding is 
substantively the same where a 1 percent increase in average working hours is associated 
with a .654 percent increase in carbon emissions. In both models total population is 
positive and significant, highlighting that population size is an important driver of 
emissions. Energy production is also positive and significant in both models. In Model 1, 
employed population percentage is also positive and significant. In Model 3, we find that 
the effect of the time-invariant measure for state environmentalism is negative and 
significant. The Midwest and south regional dummy variables are positive and 
significant, highlighting regional variation in carbon emissions. The effects of 
manufacturing as a percentage of GDP, average household size and working age 
population percentage are non-significant in both models. 
 In Models 2 and 4, we also find that the composition effect of working hours on 
emissions is positive and significant. More specifically, in Model 2, we find that a one 
percent increase in average working hours is associated with a .675 percent increase in 
carbon emissions while holding all else constant. Similarly, in Model 4, we find that a 
one percent increase in average working hours is associated with a .552 percent increase 
in emissions. For the control variables, we again find the effects of total population and 
energy production to be positive and significant. The effect of GDP per capita is non-
significant in both models. Previous studies have found GDP per capita (i.e. Knight et al. 
2013) to be significant when examining the composition effect. This null finding is 
possibly due to our relatively small sample size, which limits the statistical power of the 





effect of GDP per capita on emissions is significant. In Model 4 the estimated effect of 
state environmentalism is negative and significant, while the Midwest regional dummy 
variable is also significant, once again highlighting regional variability in carbon 
emissions. In both models the effects of manufacturing as a percentage of GDP, average 
household size and working age population are non-significant. 
Following the helpful suggestions of two anonymous reviewers, as a robustness 
check for our reported findings we also estimated “hybrid” models, which combine the 
features of both fixed effects models and random effects models (Allison 2009; 
Firebaugh, Warner and Massoglia 2013; Schunck 2013). The results, which are provided 
in the Appendix, are consistent with the findings reported in Table 4. In addition to the 
hybrid models, we also conducted thorough sensitivity analyses to test for the presence of 
overly influential cases in the fixed effects and random effects models. These sensitivity 
analyses, which involved estimating all models while systematically excluding each state, 
are consistent with the reported findings, suggesting that there are no overly influential 
cases in the sample. While we do control for energy production, we also ran models 
simultaneously excluding Nebraska, South Dakota and North Dakota, which have 
experienced a “fracking boom” in recent years which could influence the results. The 
findings again remained substantively similar. Finally, we estimated additional models 
that also control for the percentage of the population with a Bachelor’s degree. The 
results of these models are substantively the same as the reported findings, while the 






DISCUSSION AND CONCLUSION 
 A growing number of researchers have questioned whether perpetual economic 
growth, with its attendant carbon emissions, is sustainable. They argue that we need 
planned economic contraction, or degrowth, in order to reach emissions targets and avoid 
the most disastrous effects of climate change. A key part of the degrowth paradigm is a 
reduction of working hours. Previous cross-national research has shown that longer work 
hours are associated with increased environmental pressures, including fossil-fuel energy 
consumption and carbon emissions (Fitzgerald et al. 2015; Hayden and Shandra 2009; 
King and van den Bergh 2017; Knight, et al. 2013a, 2013b; Rosnick and Weisbrot 2007; 
Schor 2005). 
In this study we examined the relationship between state-level working hours and 
CO2 emissions for all fifty U.S. states. Analyzing this relationship at the state level is 
important for a number of reasons. The federal government in the U.S. has been slow to 
enact policies that effectively deal with climate change mitigation and this has worsened 
under the Trump Administration. As a result, states have taken significant actions to curb 
their emissions. Furthermore, sub-national entities (e.g., states, cities and regions) have 
announced that they will continue their push to meet the goals of the Paris Climate 
Accord even after the Trump Administration has signaled its intention to pull the U.S. out 
of its obligations (Domonoske 2017). Second, states have a recent history of enacting 
worktime legislation (Messenger and Ghosheh 2013; National Conference of State 
Legislatures 2017), in contrast to the federal government which has done little to advance 
shorter working hours since the 1938 Fair Labor Standards Act, the nation’s major 





hours and emissions will operate in the same way at the U.S. state level that it does in 
cross-national contexts. 
 The results of our analysis suggest that working time is positively associated with 
higher state-level carbon emissions, and we find evidence for both the scale and 
composition effects. For the scale effect, our findings indicate that longer hours of work 
increase emissions through their contribution to GDP, net of labor productivity and 
employed population percentage. Furthermore, the relationship between working hours 
and carbon emissions holds net of GDP as well. This is likely due to longer hours of work 
leading to more carbon-intensive lifestyles due to lower levels of time-affluence. Our 
results are generally consistent with previous cross-national research. A notable 
exception is that we find a significant composition effect of working hours on emissions, 
in contrast to Knight et al. (2013a, 2013b). 
While our findings suggest that a reduction of working time could be a viable 
climate change mitigation strategy for U.S. states, they also have implications for the 
future of work, and particularly the impact of advances in AI and automation on 
employment (Brynjolfsson and McAfee 2014; Acemoglu and Restrepo 2017). If 
unaddressed, labor-displacement via technological change could lead to higher levels of 
unemployment. Instead of relying on economic growth to combat future unemployment, 
working time reduction has the potential for a “triple dividend” (Jackson 2005). First, a 
reduction in working time spreads employment to more employees, thus reducing 
unemployment. Second, research suggests that reduced working hours benefit individuals 





et al. 2005; Hayden 1999; Kasser and Brown 2003; Pouwels, et al. 2008). Third, working 
time reduction allows a society to reduce its impact on the environment.  
 While working time reduction offers a potential triple-dividend of socio-
environmental benefits, it is not without its challenges. U.S. worktime reductions are 
often involuntary. People may be faced with a decision of working less or losing their 
jobs. Environmentally, it does not matter if the reductions are voluntary or not as the 
benefit for reduced carbon emissions occurs regardless. On the social side, however, 
these involuntary reductions can be difficult to deal with. Therefore, to make worktime 
reduction socially, economically, politically and environmentally feasible, a planned 
working time reduction in the U.S. should be accompanied by other structural changes.  
In the U.S., the combination of a weak welfare state, high income and wealth 
inequality, and an abundance of low wage employment tends to result in long working 
hours. While “work share” programs have been implemented in many states, they are not 
likely to make working time reductions feasible on their own, as their benefits are 
limited. Because the U.S. does not have a strong welfare state to provide for the basic 
needs of its population, people must work longer hours in order to afford basic necessities 
(Alesina et al. 2005; Schor 2010). Healthcare is a prime example of this effect. 
Employees must work long hours in order to be eligible for employer-sponsored health 
insurance, and there is currently no legal requirement for employers to provide benefits to 
part time workers. This creates a disincentive for employees to choose part time work and 
an incentive for working longer hours to afford insurance premiums (Schor 1992). In 
other affluent democratic nations, these structural barriers to shorter working hours are 





change that should accompany a working time reduction is a reduction in income and 
wealth inequality, on account of findings which suggest that higher inequality results in 
longer working hours (Bowles and Park 2005). Lower inequality could also lead to 
reduced carbon emissions (Jorgenson et al. 2017) and improved human well-being (Hill 
and Jorgenson 2018). An additional an important issue is creating more meaningful work, 
especially with increases in automation on the horizon. This is beyond the scope of the 
present study, but recently highlighted by Foster (2017) in his discussion of work and 
sustainability.  
While our findings are robust across different modeling techniques and various 
sensitivity analyses, our study is not without limitations. Due to data availability, the 
study covers a limited number of years: 2007-2013. Analyzing a broader time period 
would allow for additional questions to be asked, such as how the effect of working hours 
on carbon emissions changes through time. Also, while analyzing state-level data is 
useful for substantive and methodological reasons, the composition effect occurs at the 
household level. Therefore, future research could be improved by including such micro-
level data to better understand the mechanisms behind the composition effect. Future 
research should also examine the working hours-emissions relationship in other sub-
national contexts. The U.S. is a relatively unique case as many affluent countries have 
experienced work hour reductions in recent decades, while hours have increased in the 
US. Finally, future research would benefit from a more direct assessment of how the rise 
of AI and automation influence the relationship between working time and various 
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TABLE 2. 1 
Descriptive Statistics Obs. Mean Std. Dev. Min. Max. 
Total CO2 Emissions 350 4.302397 0.9642756 1.702928 6.569285 
Working Hours 350 7.488988 0.028757 7.390326 7.569343 
Total Population 350 15.15232 1.011498 13.18979 17.46439 
GDP Per Capita 350 10.73515 0.1821364 10.34532 11.21572 
Employed Pop. % 350 3.84682 0.0778464 3.659142 4.006447 
GDP Per Hour 350 4.02969 0.176429 3.684861 4.593245 
Manufacturing (% of GDP) 350 2.377933 0.5447595 0.5434929 3.419944 
Energy Production 350 13.20909 1.65686 7.325808 16.56847 
Average Household Size 350 .9441615 0.597502 .7975072 1.153732 
Working Age Population 350 4.202669 .019409 4.160444 4.273884 
State Environmentalism 350 3.822873 0.5703182 1.871802 4.49981 
Note: All variables logged (ln). 
 
 
TABLE 2. 2 
Correlation Matrix 
1 2 3 4 5 6 7 8 9 10 
1. CO2 Emissions 
          
2. Working Hours 0.399 
         
3. Employed Pop. % -0.355 -0.364 
        
4. GDP Per Hour 0.053 -0.118 0.080 
       
5. GDP Per Capita -0.032 -0.149 0.488 0.878 
      
6. Total Population 0.845 0.167 -0.333 0.055 -0.021 
     
7. Manufacturing % 0.341 0.104 -0.088 -0.383 -0.348 0.350 
    
8. Energy Production 0.688 0.507 -0.206 -0.023 -0.085 0.357 0.214 
   
9. Avg. Household 0.209 0.239 -0.377 0.315 0.154 0.303 -0.303 0.041 
  
10. Working Age Pop. -0.082 -0.088 0.321 0.370 0.518 -0.022 -0.204 -0.060 -0.088 
 
11. State Env. -0.074 -0.471 0.226 0.017 0.118 0.264 0.147 -0.433 -0.244 0.142 









TABLE 2. 3 
Total CO2 Emissions 
Model 1 Model 2 
Scale Compositional 
Working Hours 0.668*** (0.179) 0.675*** (0.202) 
Employed Pop. % 0.519*** (0.120)   
GDP Per Hour 0.060 (0.094)   
GDP Per Capita   0.108 (0.067) 
Total Population 0.918*** (0.167) 0.806*** (0.174) 
Manufacturing % -0.024 (0.042) -0.028 (0.041) 
Energy Production 0.070* (0.029) 0.068* (0.027) 
Avg. Household Size -0.288 (0.225) -0.262 (0.240) 
Working Age Pop. 1.034 (0.700) 1.008 (0.745) 
Constant -18.743*** (3.813) -15.853*** (3.963) 
N 350  350  
R-Squared 0.998  0.998  
Notes: All continuous variables are logged (ln). All models are calculated with common AR(1) correction. All 
models contain unreported year-specific intercepts. Models 1 and 2 also contain unreported unit-specific intercepts. 
Standard errors in parentheses. *p<.05 **p<.01 ***p<.001 
 
 
TABLE 2. 4 
Total CO2 Emissions 
Model 3 Model 4 
Scale Compositional 
Working Hours 0.654** (0.243) 0.552* (0.235) 
Employed Pop. % 0.209 (0.218)   
GDP Per Hour 0.129 (0.089)   
GDP Per Capita   0.134 (0.090) 
Total Population 0.747*** (0.033) 0.758*** (0.038) 
Manufacturing % -0.054 (0.034) -0.046 (0.033) 
Energy Production 0.139*** (0.017) 0.121*** (0.018) 
Avg. Household Size -0.312 (0.244) -0.336 (0.234) 
Working Age Pop. 0.73 (0.707) 0.912 (0.687) 
State Environmentalism -0.311*** (0.064) -0.338*** (0.076) 
Midwest 0.443*** (0.088) 0.461*** (0.104) 
South 0.256** (0.097) 0.267* (0.115) 
West -0.029 (0.096) -0.013 (0.115) 
Constant -14.027*** (3.156) -14.365*** (3.058) 
N 350  350  
R-Squared 0.923  0.919  
Notes: All continuous variables are logged (ln). All models are calculated with AR(1) correction. All models contain 









FIGURE 2. 1 
Average weekly working hours per person from 2007 to 2013. Darker shades represent higher 







FIGURE 2. 2 
Scatterplot of the association between the percent change in total emissions from 2007 to 2013 










TABLE 2. 5 
Hybrid Method 
Model 5 Model 6 
Scale (Hybrid) Comp. (Hybrid) 
Working Hours (d) 0.633** (0.221) 0.635** (0.227) 
Employed Population % (d) 0.582** (0.214)   
GDP Per Hour (d) 0.048 (0.091)   
GDP Per Capita (d)   0.133 (0.095) 
Total Population (d) 0.984** (0.322) 0.862** (0.321) 
Manufacturing (% of GDP) (d) -0.031 (0.036) -0.035 (0.036) 
Energy Production (d) 0.055* (0.024) 0.050* (0.024) 
Average Household Size (d) -0.294 (0.238) -0.267 (0.238) 
Working Age Population (d) 1.281 (0.696) 1.292 (0.699) 
State Environmentalism -0.124 (0.088) -0.174 (0.100) 
Midwest 0.474*** (0.113) 0.388** (0.127) 
South 0.123 (0.140) 0.171 (0.159) 
West -0.124 (0.129) -0.112 (0.147) 
Working Hours (m) 2.648 (2.115) 3.381 (2.386) 
Employed Population % (m) -1.705** (0.649)   
GDP Per Hour (m) 0.902*** (0.271)   
GDP Per Capita (m)   0.511 (0.301) 
Total Population (m) 0.644*** (0.055) 0.697*** (0.060) 
Manufacturing (% of GDP) (m) -0.099 (0.079) -0.114 (0.089) 
Energy Production (m) 0.204*** (0.031) 0.192*** (0.035) 
Average Household Size (m) -0.958 (0.920) -0.403 (1.038) 
Working Age Population (m) -2.339 (2.242) -3.053 (2.565) 
Constant -3.208 (11.099) -12.120 (12.407) 
N 350  350  
R-Squared 0.949   0.936   
Notes: Hybrid models include the unit-specific mean (labeled with an "m") as well as the deviations from that mean 
(labeled with a "d") for each time-variant explanatory variable.  All continuous variables are logged (ln). All models 
are calculated with AR(1) correction. All models contain unreported year-specific intercepts. Standard errors in 








CHAPTER 3: WORKING TIME, INEQUALITY AND CARBON EMISSIONS: 
HOW INEQUALITY SHAPES THE RELATIONSHIP BETWEEN WORKING 
HOURS AND EMISSIONS ACROSS US STATES, 2005-2015 
 
ABSTRACT 
Recent research indicates that longer working hours are associated with greater 
environmental pressures. One issue that has not been explicitly considered in past 
research on this topic is how other structural factors might shape this relationship. 
Economic inequality is one such factor that is related both to the structures of working 
time and to environmental degradation. In this paper, I advance the research on the 
environmental consequences of working hours by considering how inequality might 
moderate the relationship between average working hours and CO2 emissions across US 
states from 2005 to 2015. I propose that inequality increases the effect of working hours 
on emissions through amplifying the pressures for more consumption and shaping the 
composition of that consumption. Results of fixed-effects regression models support this 
proposition indicating that the effect of average working time on emissions increases in 
size at higher levels of inequality while controlling for other factors such as GDP per 
capita, total population, energy production and manufacturing. These results improve the 
understanding of the mechanisms behind working time and inequality that shape 
emissions at the US state level. They also indicate that policies aimed at reducing 
inequality as well as reducing the pressures for longer working hours are likely to be the 
most socially and ecologically beneficial. 
INTRODUCTION 
Interest regarding working time reduction, often in the form of the four-day work 





Microsoft ran a test-trial of the four day work week in Japan and found it improved 
productivity by around 40 percent (Chappell 2019). In a special report on the future of 
work and unions, the AFL-CIO (2019), which is the largest federation of unions in the 
United States, calls for a four-day work week in response to the threats of automation and 
artificial intelligence. These proposals are also gaining political steam as well. The 
Labour Party in the United Kingdom introduced a four-day work week as part of its 
platform and the Prime Minister of Finland, Sanna Marin, has called for a four-day 24 
hour work week (BBC 2019; Kelly 2020). In Washington state, a bill was recently 
introduced to cap the work week at 32 hours (Lin 2020). These proposals largely focus on 
the potential productivity benefits and increased leisure time associated with a reduced 
working week but another possible benefit of reducing working time is environmental. 
Moving beyond the mainstream approaches to solving environmental problems, a 
working time reduction could potentially reduce environmental burdens while improving 
social and economic wellbeing (Autonomy 2019). 
Recent studies on the environmental consequences of working hours generally 
find that longer working hours are associated with increased environmental pressures 
including energy consumption, carbon dioxide (CO2) emissions, the ecological footprint 
and carbon footprint (Fitzgerald, Schor, and Jorgenson 2018; Fremstad, Paul, and 
Underwood 2019; Hayden and Shandra 2009; Knight, Rosa, and Schor 2013a; Rosnick 
and Weisbrot 2007). These studies present evidence across multiple levels of analysis, 
from cross-national to household level studies, that reducing working time could be a key 
policy lever to reduce environmental burdens and combat climate change. In this paper I 





between working hours and CO2 emissions across US states from 2005 through 2015. 
Building on research showing that inequality is associated with increased emissions (i.e. 
Boyce 1994; Jorgenson et al. 2016; Jorgenson, Schor, and Huang 2017) and other 
research indicating that inequality can lead to longer working hours (i.e. Bowles and Park 
2005; Oh, Park, and Bowles 2012), I argue that inequality moderates the relationship 
between working hours and emissions. In particular, I suggest that when inequality is 
higher, the effect of working hours on emissions is larger. I hypothesize that inequality 
exacerbates the effects of working hours on emissions by creating more pressures for 
competitive consumption and influencing the composition of consumption towards more 
ecologically intensive choices. Results from longitudinal fixed effects analyses support 
this contention, indicating that in states with higher levels of income concentration to top 
earners the effect of working time on emissions is progressively larger.  
Previous studies on the environmental consequences of inequality and working 
time have examined the relationships across multiple levels of analysis, ranging from 
cross-national studies to the household level. In this study I focus on the US state level 
for a number of reasons. The first reason is that, while the US as a country emits the 
second most total territorial CO2 emissions in the world and is the third largest per capita 
emitter of territorial CO2 in the world,  since the election of Donald Trump as president it 
has engaged in active hostility towards action on climate change at the federal level, 
including pulling out of the Paris Agreement (Fisher and Jorgenson 2019). Despite this, 
many US states have remained committed to combatting climate change (Jaeger, Cyrs, 
and Kennedy 2019). These efforts include regional cap and trade policies, efforts at 





policies designed to combat climate change, states have also shown an ability to enact 
policy as it relates to working time and employment (Messenger and Ghosheh 2013). For 
example, during the 2008 economic recession some states implemented work sharing 
programs to allow workers access to partial unemployment benefits (National Conference 
of State Legislatures 2017). States, and other sub-national units, have also shown the 
ability to combat inequality through policies like increasing the minimum wage or raising 
taxes on the wealthy (Franko and Witko 2018). Further, Franko and Witko (2018) argue 
that states are more likely, and possibly better suited, to combat inequality than the 
federal government. Thus, while federal action on climate change, inequality or work 
policy may be unlikely in the near future, states have shown an ability to act on these 
issues on their own. With this in mind, research on innovative approaches to combat 
climate change and other social problems is needed at the US state level to better inform 
these efforts. 
The rest of the paper is as follows. First, I briefly discuss climate change and 
critiques of mainstream approaches to mitigation. Then, I discuss how working hours are 
related to environmental pressures and provide an overview of the empirical research on 
this subject. This is followed by a brief discussion on research exploring the 
environmental consequences of inequality. I then discuss how these two areas of research 
are related to one another and present arguments based on the integration of these two 
areas of literature. I then discuss my data and methods and present the results of the 





CLIMATE CHANGE AND PATHWAYS TO EMISSIONS REDUCTIONS 
Climate change poses a major risk to humans across the planet and, as it worsens, 
will result in sea level rise, increased drought and desertification, ocean acidification, 
worsening natural disasters and changing seasonal patterns (Intergovernmental Panel on 
Climate Change 2018). Recent studies suggest that global atmospheric temperature 
increases beyond 1.5 degrees Celsius could be catastrophic and threaten to destabilize 
planetary processes leading to a hothouse earth and potentially a planet that is 
uninhabitable for humans (Steffen et al. 2018). 
The mainstream view of solving environmental problems like climate change 
focuses on technology and decoupling economic growth from environmental harms (Mol, 
Spaargaren, and Sonnenfeld 2014; Pollin 2019). The general argument is that economic 
growth spurs greater technological development and, over time, this technology can lead 
to more environmentally-efficient production. For instance, Pollin (2019) argues that 
massive investments in green technologies can absolutely decouple economic growth 
from emissions and also lead to a massive increase in jobs in the clean energy sector. 
Others are skeptical of the potential for economic growth to decouple from emissions, 
especially considering the urgency of climate change which requires immediate 
reductions in emissions not just a relative slowdown of increases (Hayden 2014; Schor 
and Jorgenson 2019). Research indicates that there is little to no evidence of absolute 
decoupling between economic growth and emissions (Jorgenson and Clark 2012; 
Longhofer and Jorgenson 2017; Schor and Jorgenson 2019; Thombs 2018). This is 
especially true when considering consumption based carbon emissions, which more 





Others also critique the assumption that technological advancement will automatically 
result in reduced emissions (Foster, Clark, and York 2010). For instance, the 
advancement of clean energy sources, typically seen as a prerequisite for achieving 
sustainability and advocated by scholars like Pollin, does not appear to decouple 
economic growth from emissions (Thombs 2017; York 2012). These scholars argue that 
this occurs because our economy is geared towards profit-maximization, not 
environmental sustainability. So, when new technologies are introduced within the logic 
of this system they tend to be used for increasing overall production (i.e. Alcott 2005; 
Foster et al. 2010; Jevons 1865). 
Because the evidence for decoupling is weak, and focusing on technological 
advancement alone is likely insufficient, it is important to consider alternative pathways 
to sustainability and climate change mitigation that move beyond the growth consensus. 
Moving beyond the growth consensus allows for the opportunity to consider innovative 
policies that not only improve our relationship with the planet but also improve human 
and economic wellbeing as well. One such policy is reducing working time. 
WORKING TIME AND EMISSIONS 
A working time reduction is potentially a triple-dividend policy. The first 
dividend is that working hours could reduce unemployment, which is likely to be a large 
issue in coming years due to advances in automation and artificial intelligence 
(Acemoglu and Restrepo 2017; Autor 2015). The second dividend is improving social 
wellbeing, both in terms of health (i.e. Bannai and Tamakoshi 2014; Pfeffer 2018) and 
happiness (i.e. Pouwels, Siegers, and Vlasblom 2008). The third dividend, which I focus 





hours are positively associated with the ecological footprint, the carbon footprint, carbon 
emissions and energy consumption (Fitzgerald, Jorgenson, and Clark 2015; Fitzgerald et 
al. 2018; Fremstad et al. 2019; Hayden and Shandra 2009; King and van den Bergh 2017; 
Knight et al. 2013a; Rosnick and Weisbrot 2007). 
It is theorized that increases in working hours result greater economic growth 
overall and shape consumption practices (Hayden and Shandra 2009; Knight et al. 2013a; 
Knight, Rosa, and Schor 2013b; Schor 2010). The first mechanism is referred to in 
previous research as the “scale” effect, or how work hours contribute to overall GDP. The 
scale effect is perhaps the more obvious effect. More work increases the scale of the 
economy through increases in production and consumption. When working hours are 
lower, incomes fall, and consumption along with it, and overall production decreases 
(assuming labor productivity remains constant). The second mechanism is referred to as 
the “compositional” effect, or how working hours shape the composition of consumption. 
One way in which longer working hours shape the composition of consumption is due to 
how longer hours affect time affluence or scarcity (Becker 1965). Those who work long 
hours have less free time and are more likely to choose less-time intensive but more 
environmentally harmful products and services (Devetter and Rousseau 2011; Jalas 2002, 
2005; Jalas and Juntunen 2015; Kasser and Brown 2003). One example of this is food 
consumption/preparation. Those with more free-time may prepare their meals at home 
more often while those with less free time may elect for fast-food more often (which is 
generally more environmentally harmful). On the other hand, it is also possible that 
shorter working hours could result in increased environmental pressures as well. For 





which tend to be very ecologically intensive (Hanbury, Bader, and Moser 2019; Shao and 
Rodríguez-Labajos 2016). 
Previous empirical research has examined the relationship between working hours 
and environmental pressures at various levels of analysis. The majority of research on 
this relationship has been cross-national (Fitzgerald et al. 2015; Hayden and Shandra 
2009; Knight et al. 2013a; Rosnick and Weisbrot 2007; Shao and Shen 2017). The 
earliest study came from Schor’s (2005) bivariate regression between work hours and the 
ecological footprint which indicated a positive relationship between the two. Knight, 
Rosa and Schor (2013a, 2013b) analyzed high-income OECD countries from 1970 to 
2007 and found working hours to be positively associated with total carbon emissions, 
the carbon footprint and the ecological footprint. Fitzgerald, Jorgenson and Clark (2015) 
examined both developed and developing countries from 1990 to 2008. Their findings 
indicate that working hours are positively associated with energy consumption and that 
the relationship is increasing in intensity over time. While many of studies are cross-
national, some studies use survey data on individuals or households (Fremstad et al. 
2019; Hanbury et al. 2019; Jalas and Juntunen 2015; Kasser and Brown 2003; Nässén 
and Larsson 2015). These studies are particularly useful for understanding how working 
hours shape consumption choices. For instance, Nässén and Larsson (2015) examine data 
on Swedish households and analyze the relationship between working hours and a 
measure of household carbon emissions and energy consumption. Their findings indicate 
that decreases in working hours can reduce both emissions and energy consumption. 
More recently, similar research was conducted by Fremstad et al. (2019) where they 





They also find a positive association between hours of work and emissions. Other recent 
research has examined the relationship at the US state level. Fitzgerald, Schor and 
Jorgenson (2018) examine the relationship between total CO2 emissions and working 
hours from 2007 to 2013 and find that working hours and emissions are positively 
associated with one another for both scale and compositional effects. 
One issue that previous studies in this area have not explored yet is how other 
structural factors can shape the working time/environment relationship. One factor that is 
particularly important to examine is the role of inequality. As I discuss below, inequality 
plays a key role in shaping consumption practices (Schor 1998; Veblen 1912) and in 
shaping labor market dynamics overall (Bell and Freeman 2001; Bowles and Park 2005; 
Oh et al. 2012). As such, exploring how inequality might shape the relationship between 
working hours and emissions can help us to better understand when and how working 
hours contribute to greater environmental pressures. Before discussing specific 
mechanisms, though, it is useful to first discuss how inequality can shape environmental 
outcomes in general.  
INEQUALITY AND EMISSIONS 
Research on the relationship between environmental pressures and income and 
wealth inequality has also expanded in recent years (Cushing et al. 2015; Jorgenson et al. 
2015, 2016; Jorgenson, Schor, and Giedraitis 2017; Jorgenson, Schor, and Huang 2017; 
Knight, Schor, and Jorgenson 2017; McGee and Greiner 2018; Scruggs 1998). This 
research generally shows that increases in wealth and income inequality can exacerbate 
environmental harms. There are multiple pathways through which it is hypothesized that 





The first pathway is referred to as the political economy perspective and largely 
comes from work by James Boyce (1994, 2007), among others. The political economy 
perspective argues that higher levels of economic inequality are associated with increases 
in environmental pressures (Cushing et al. 2015; Downey 2015; Downey and Strife 2010; 
Jorgenson, Schor, and Huang 2017). The crux of the political economy argument 
revolves around issues of power. In highly unequal societies, those at the top of the 
income and wealth hierarchies have relatively large amounts of power and are able to use 
that power to influence social and political decision making. Because those in power 
usually gain more from emissions and environmentally harmful behaviors, they tend to 
favor policies which allow them to continue. Boyce (1994, 2007) refers to this dynamic 
as the “power-weighted social decision rule.” This perspective also suggests that because 
the wealthy are less likely to be directly affected by environmentally harmful activities, 
they are less-inclined to limit it. Downey (2015) also develops an explanatory model of 
inequality, democracy and the environment where he shows how elites actively work to 
create undemocratic institutions that undermine efforts towards sustainability.  
A second mechanism, which is especially important for the analysis proposed 
here, is that higher levels of inequality are associated with increased carbon emissions 
due to increases in competitive consumption and increases in working hours (Bowles and 
Park 2005; Cushing et al. 2015; Jorgenson, Schor, and Huang 2017; Knight et al. 2017; 
Schor 1998). I discuss this with more depth below, but, in general, the argument is that 
higher levels of income and wealth inequality intensify status-based consumption 
pressures as people attempt to emulate standards of consumption set by wealthier people. 





working hours (i.e. Bowles and Park 2005; Oh et al. 2012). Also on the consumption 
side, high levels of inequality can also delay the widespread adoption of more 
environmentally-friendly consumer products because they tend to be more expensive and 
poorer households cannot afford them when inequality is high (Cushing et al. 2015; Vona 
and Patriarca 2011). 
The majority of the empirical evidence of these relationships finds that inequality 
increases environmental burdens, though this can depend somewhat on how inequality is 
measured and the time period of the analysis. An early study from Ravallion et al. (2000) 
examines 42 countries from 1975 to 1992, finding that higher inequality is associated 
with lower emissions. For Ravallion et al. these findings indicate an impasse between 
improving social outcomes like inequality and environmental ones, like reducing 
emissions. Grunewald et al. (2012) find evidence of a curvilinear relationship between 
inequality and emissions for 138 countries from 1960 to 2008. More specifically, they 
find that in highly unequal societies reducing inequality is associated with lower 
emissions. However, in countries with already low levels of inequality further reductions 
in inequality are associated with increases in emissions. In both of these cases, the studies 
employed the Gini index to measure income inequality. More recent studies have found 
that concentrations of income to top earners increase emissions. For example, Jorgenson 
et al. (2017) estimated the relationship of inequality and emissions across US states from 
1997 to 2012, finding that increases in the percentage of income to the top ten percent are 
associated with increases in emissions while the Gini coefficient was non-significant. 
Jorgenson et al. (2016) and Knight et al. (2017) have similar findings in a cross-national 





INEQUALITY, WORKING TIME, AND EMISSIONS 
An issue of previous research on the environmental consequences of inequality is 
that inequality is a bit of a “black box,” especially at macro scales of analysis. For 
instance, Knight et al. (2017:7) note that, while their study shows inequality is significant 
and positively associated with emissions, the study “is limited in that it does not identify 
the specific mechanism(s) that may link wealth inequality to emissions, but only 
empirically demonstrates an association between the two.” Recent studies in sociology 
have begun to unpack the ways in which inequality can affect socio-environmental 
relationships. For instance, a recent study from Hill et al. (2019) finds that when 
inequality is high, the effect of air pollution on life expectancy is greater. Similarly, 
McGee and Greiner (2018) examine how inequality moderates the relationship between 
economic growth and CO2 emissions. In line with the logic of these studies, here I 
elaborate on the relationship between inequality and working hours and specifically focus 
on how inequality moderates the relationship between working hours and emissions. 
In order to better understand how inequality can shape the working 
time/emissions relationship, it is instructive to first discuss how inequality and working 
hours are related to each other. Previous studies indicate that that inequality can lead to 
increases in working hours (Bell and Freeman 2001; Bowles and Park 2005; Oh et al. 
2012). These studies highlight that this can be due to a number of factors. One reason, 
discussed most explicitly by Bowles and Park (2005) as well as Schor (1992, 1998), 
highlights how inequality contributes to increased “Veblen effects,” which, in turn, 
promote longer working hours. “Veblen effects” refer to the work of Thorstein Veblen 





wealthy and elites in society (Bagwell and Bernheim 1996; Bowles and Park 2005; Schor 
1998). It is intimately related to Veblen’s concept of conspicuous consumption whereby 
social status is signaled through consumption practices, particularly of high end goods 
(Bagwell and Bernheim 1996; Veblen 1912). The concept of “Veblen effects” are based 
on what Veblen termed pecuniary emulation, where an individual’s consumption 
practices are driven by a desire to emulate the consumption practices not just of one’s 
immediate acquaintances but especially the wealthy (Bagwell and Bernheim 1996; 
Bowles and Park 2005). When inequality is high, the reference group for consumption 
practices (the wealthy) becomes further away thus intensifying the “Veblen effects.” This 
relates to working hours because it is the primary way through which most people acquire 
the income necessary to engage in competitive consumption. As such, when inequality is 
higher there are more pressures for individuals to work longer hours to satisfy their 
consumption desires. Bowles and Park (2005) find evidence for this when examining the 
relationship between income inequality and working hours in wealthy countries from 
1963 to 1998.  
Another possibility is that inequality leads to more competition between workers 
and greater rewards and incentives for longer hours. For instance, Bell and Freeman 
(2001) examine differences in hours worked between Germany and the United States. 
They argue that higher levels of inequality in the United States lead to longer work hours 
in part because the extra work is worth more than in Germany. That is, because the US 
does not have a strong social safety net for unemployment or for healthcare, the average 
worker in the US has to work longer to ensure job security and the ability to cover these 





standard of the average worker is not as dependent on working longer hours. Finally, a 
third factor focuses on how higher inequality leads to power differences between workers 
and employers. Oh et al. (2012) refer to this as the “labor discipline model” and note that 
when inequality is high, employers have more control over working conditions. 
Employers tend to favor longer hours for profit-maximization. The issue of power is also 
central to the arguments of Schor (1992) and Alesina et al. (2005), who posit that one of 
the major reasons for shorter work hours in Europe relative to the United States is the 
decline in labor union power over the second half of the twentieth century. 
Given the arguments about why inequality can lead to longer working hours, it is 
likely that inequality moderates the relationship between hours and emissions. More 
specifically, based on the arguments above for the environmental consequences of 
working hours and inequality, I propose that that inequality might exacerbate the effects 
working hours on emissions. First, for the scale effect, inequality can increase the effect 
of working hours on emissions by increasing the amount of income dedicated to 
consumption. The focus for the scale effect is on how much is consumed, and “Veblen 
effects” are likely to influence how much of income from work goes toward 
consumption. For instance, Schor (1998) found that for Americans with a lower financial 
status than their reference group were more likely to spend and less likely to save. From a 
psychosocial perspective, it is also possible that inequality contributes greater overall 
precariousness of work and increases stress associated with work (i.e. Kivimäki and 
Kawachi 2015; Pickett and Wilkinson 2015). This increase in stress can lead people to 
pursue coping strategies that revolve around increased consumption of goods and 





Higher levels of inequality may also shift the composition of consumption 
towards more ecologically intensive options. This is again due to competitive 
consumption practices where individuals seek to emulate the consumption habits of the 
wealthy. When inequality is high, there are more pressures to engage in conspicuous 
consumption. It is important to note that conspicuous consumption is geared towards the 
consumption of visible goods (Bagwell and Bernheim 1996; Schor 1998; Veblen 1912). 
The increased pressure for consumption of high-status visible goods is important here 
because high-status visible goods tend to be more ecologically intensive (Lynch et al. 
2019). For instance, larger homes signify a higher status but are also much more 
ecologically intensive. Similarly, larger vehicles or luxury vehicles tend to signify a 
higher status, and both are much more ecologically intensive than smaller or more 
common vehicles (Lynch et al. 2019).  
In addition to “Veblen effects,” other political economic factors, like spending on 
social goods such as public transportation, can also shape the composition of 
consumption. Following the “power-weighted social decision” rule outlined by Boyce 
(1994, 2007), elites have more political power when inequality is high and will oppose 
social spending on things like public transportation, for example. As such, if public 
transportation is either bad or not available, people are more likely to purchase and use 
automobiles as their primary mode of transportation. The composition of consumption 
related to working time is thus more ecologically intensive.  
In all, given the arguments above, I argue that higher levels of inequality should 
moderate the effect of working hours on emissions. More specifically, when inequality is 





compositional, what goods and services are consumed, effects of working hours on 
emissions should be larger.  
DATA AND METHODS 
SAMPLE 
The dataset consists of annual observations of all 50 US states and the District of 
Columbia from 2005 until 2015. This yields an overall sample size of 561 observations. 
This is a balanced dataset and there are no instances of missing data. The time period of 
2005 until 2015 is an artifact of data availability. In particular, data for the measures of 
working time and inequality are temporally limited. The most recent data on measures of 
economic inequality at the US state level are for the year 2015 while state level data on 
working time only goes back to 2005. 
DEPENDENT VARIABLE 
The dependent variable is state-level CO2 emissions from fossil fuel combustion. 
It is measured in million metric tons (MMTCO2). These data are gathered from the 
United States Environmental Protection Agency (EPA) (2019b). While these data do not 
account for all CO2 emissions, such as those from land-use change, the burning of fossil 
fuels for transportation and energy represent the vast majority, around 75%, of CO2 
emissions in the United States (United States Environmental Protection Agency 2019a). 
The EPA’s estimates are based on fuel consumption data from the United States Energy 






The key independent variables in the study are average weekly working hours and 
income share of the top ten percent. The data on average working hours comes from the 
United States Census Bureau’s American Community Survey (ACS) (United States 
Census Bureau 2019a). It measures the average usual hours worked in a given year for 
workers 16 to 64 years old. Previous research on the relationship between working hours 
and emissions across US states (Fitzgerald et al. 2018) used an alternative data source for 
work working time from the United States Bureau of Labor Statistics (BLS). I choose to 
use the ACS data instead for a few reasons. First, using the ACS data allows for 
examination of a longer period of time. While the BLS data begins in 2007, the ACS data 
goes back to 2005. Second, and perhaps more importantly, I believe that the ACS data are 
a more accurate reflection of the actual number of hours spent working for Americans. 
The BLS data are based on surveys of employers across the United States. Given the 
breadth of employers that are surveyed by the BLS, it represents an accurate portrayal of 
the average hours spent working per job. One potentially large problem with this, though, 
is that it misrepresents the actual number of hours worked per worker because it does not 
account for those who have more than one job. According to the BLS (2018), around 5% 
of the work force has more than one job. Those numbers are likely conservative as well 
with issues surrounding the definition of holding multiple jobs (Sherman 2018). For 
example, some people may not report having two jobs when they may only spend a few 
hours a week in a second job. Regardless, the BLS numbers are likely undercounting the 





hours a week at 38.9 hours while the BLS reports 34.4 hours. That 4.5-hour difference 
results in 234 hours over the course of a year. 
With this dataset, the states with the highest average working hours for the 2005-
2015 time period are Alaska (42.9 hours), Wyoming (40.7), District of Columbia (40.3), 
North Dakota (40.2) and Louisiana (40.2). The states with the lowest average working 
hours for the time period are Utah (37.1), Rhode Island (37.5), Oregon (37.5), Michigan 
(37.8) and Vermont (37.9). The difference between Utah and Alaska is 5.8 hours a week. 
Over the course of a year, that amounts to nearly 302 hours or just over seven and a half 
40-hour work weeks. 
Data on the percentage of income to the top ten percent used in this study were 
developed by Mark Frank and colleagues (2015). These data are a part of the World 
Inequality Database (2019) and can be accessed there as well through Frank’s personal 
website (Frank 2019). Both measures are derived from tax data reported to the Internal 
Revenue Service. For a more in-depth discussion of the creation of these measures, see 
Frank, et al. (2015). The income share of the top 10 percent is measured as a percentage 
of total income. I use this measure of inequality because it is most applicable to the 
theoretical positions outlined above. Specifically, when considering “Veblen effects” it is 
important to use a measure of inequality that focuses on the concentration of income to 
top earners (Bowles and Park 2005). Similarly, the political economy arguments 
advanced above also focus on when income is concentrated in the hands of top earners 
(Jorgenson, Schor, and Huang 2017). As such, other measures such as the Gini 
coefficient, which measures overall inequality without locating where in the distribution 





As discussed above, there are two hypothesized pathways through which working 
hours can affect emissions: the scale and compositional effects. Measuring these two 
pathways requires different models. In models that examine the scale effect, I follow 
previous research by disaggregating GDP into three components: working hours, labor 
productivity and employed population percentage (van Ark and McGuckin 1999; 
Fitzgerald et al. 2018; Hayden and Shandra 2009; Knight et al. 2013a). Labor 
productivity is measured as GDP per hour of work. Employed population percentage is 
simply a ratio of total number of employed persons to total population. To examine the 
compositional effect, I estimate the effect of average working hours net of GDP per 
capita (measured in current US dollars). Data for these measures were collected from the 
United States Bureau of Economic Analysis (2019). 
To test whether the scale and compositional effects on emissions vary across 
different levels of inequality, I create interaction variables between average working 
hours and both income inequality measures (Jaccard and Turrisi 2003). In order to avoid 
issues of multicollinearity common when utilizing interaction terms, I mean-centered the 
main effects of working hours and the inequality measures prior to creating the 
interaction terms. This also allows for a more meaningful assessment of the main effects 
in those models. More specifically, because there are no actual 0 values for either of the 
main effects, the interpretation of those coefficients is meaningless. Mean-centering those 
variables allows for a meaningful interpretation of those coefficients where they indicate 
the effect of working hours at average values of inequality, or vice-versa. As I note 
below, I take this one step further to analyze the effect of working hours across multiple 





relatively low inequality (centered at the 25th percentile of inequality), median inequality 
(50th percentile) and relatively high inequality (75th percentile). 
I also include a number of important control variables in the models as well. 
These include total population size, manufacturing as a percentage of GDP, and energy 
production. Total population data is collected from the United States Census Bureau 
(2019b). Manufacturing as a percentage of GDP is created by calculating the ratio of 
GDP from manufacturing to total GDP and is collected from the United States Bureau of 
Economic Analysis (2019). Note that before logging this variable, I added a constant of 1 
to avoid negative values. The data on energy production comes from the United States 
Energy Information Administration’s (2019) State Energy Data System. 
Tables 3.1 and 3.2 detail the descriptive statistics and bivariate correlations for the 
above variables, respectively. 
METHODS 
I estimate two-way fixed-effects panel regression models to examine the 
relationships between inequality, working time and carbon emissions. I estimate fixed 
effects models for a number of reasons. First, results of the Hausman test indicate that a 
fixed-effects model is more appropriate than a random-effects model. Second, fixed-
effects regression models are relatively effective at dealing with heterogeneity bias 
because they implicitly control for time-invariant factors unique to each case (Allison 
2009). The estimated models also control for any time-invariant factors that are common 
to all states at a given point in time. Fixed-effects models also produce relatively 
conservative estimates because they only focus on within-effects (Allison 2009). Finally, 





effects of time-invariant factors, that is not the case in these analyses as all of the 
measures vary over time. 
There are a number of ways to estimate fixed-effects models. Here, I use Prais-
Winsten regression with panel corrected standard errors. This estimation technique is 
appropriate for datasets with a large number of time periods relative to cases and allows 
for disturbances that are heteroskedastic and contemporaneously correlated across panels 
(Beck and Katz 1995). The models include a correction for first-order autocorrelation 
with a panel-specific AR(1) correction. The results remain substantively the same when 
using the common AR(1) process, but using the panel-specific AR(1) structure allows for 
the autocorrelation structure to vary across states. 
In line with previous research on the human drivers of environmental change (e.g. 
Jorgenson and Clark 2012; York, Rosa, and Dietz 2003), all of the non-binary variables 
in the analysis are transformed into natural logarithms (ln). The regression models thus 
estimate elasticity coefficients where the association between the dependent and 
independent variables are understood as percentage changes (i.e. a one percent increase in 
the independent variable is associated with the coefficient percent change in the 
dependent variable). 
RESULTS 
To give an idea of the relationship between working hours and emissions over the 
time period, Figure 3.1 is a scatterplot of the association between percent change in 
working hours from 2005 to 2015 and the percent change in CO2 emissions from 2005 to 





The findings for the fixed-effects regression analyses are presented in Tables 3.3 
through 3.5 below. Table 3.3 reports the findings for models estimating the effects on 
emissions of working hours and income to the top ten percent. Table 3.4 reports the 
findings for models that simultaneously estimate the effects of working time and income 
to the top ten percent as well as their interaction. Table 3.5 reports the slope coefficients 
for the effects of working hours at different levels of income to the top ten percent. It 
should be noted that the very high r-squared values reported in the tables is largely due to 
the fact that all models include unit-specific and year-specific dummy variables, which 
explains much of the variation in the dependent variable. 
Table 3.3 includes the results of the models testing the main effects of working 
hours and inequality on carbon dioxide emissions separately. Model 1 tests the scale 
effect of working hours on emissions. It finds that the effect of working hours on 
emissions is positive and significant. More specifically, it shows that, holding all else 
constant, a one percent increase in average working hours is associated a .981 percent 
increase in carbon emissions. Model 2 tests the compositional effect of working hours on 
emissions. As expected, the coefficient size is somewhat smaller than the scale effect. 
This shows that the effect of working hours on emissions net of its contribution to GDP is 
positive but only significant at the .10 level (p = .074). These results indicate that a one 
percent increase in working hours is associated with a .665 percent increase in emissions. 
Turning to the inequality model, the results indicate that the effect of top ten percent 
income share is positive, but it is non-significant. Looking at the control variables, the 
effects mostly follow expected trajectories consistent with previous research. The 





Most cross-national research shows that these are significant drivers of emissions, but 
state level studies using two-way fixed effects models do not find significant effects 
largely because their effects are explained away by the fixed effects. 
Table 3.4 includes models 5 through 8. Models 5 and 6 examine the scale and 
compositional effects, respectively, of working hours on emissions and include the 
income share of the top ten percent. The results here remain similar to the ones above in 
Table 2.3. The scale effect of working hours remains positive and significant with the 
inclusion of income to the top ten percent. The compositional effect remains significant at 
the .10 level when the top 10 percent variable is included. The effect of income to the top 
ten percent remains non-significant. The effects of the control variables remain similar as 
well. In models 7 and 8, I examine the interactive effects of working hours and inequality 
on CO2 emissions for both scale and compositional effects. As a reminder, the main 
effects of working hours and income to the top ten percent are mean-centered in these 
models. As such, the main effect of working hours in these models is the effect of 
working hours on emissions at average levels of inequality. In both models, the 
interaction effects between working hours and inequality are positive and significant. 
This indicates that the effect of working hours on emissions gets larger as inequality 
increases. This is true for both scale and compositional effects. While this is not the focus 
here, it can also be interpreted in the other direction as well. That is, that the effect of 
inequality on emissions gets larger as working hours increase. 
As noted above, including the interaction effect of working hours and inequality 
makes the main effects of those variables conditional (Jaccard and Turrisi 2003). The 





are somewhat limited in their explanatory utility. To further investigate how inequality 
shapes the relationship between working hours and emissions, I estimate the marginal 
effects working hours on emissions at different levels of inequality. As noted above, I 
estimate the effects of working hours on emissions at relatively low inequality (25th 
percentile), median inequality (50th percentile) and relatively high inequality (75th 
percentile). 
Table 3.5 reports the effects of working hours at different levels of inequality for 
both scale and compositional effects. Note that these coefficients are estimated in models 
7 and 8 presented in Table 4 and thus should be understood net of the control variables 
presented there. 
Here, we see that the scale effect of working hours on emissions is significant at 
all three levels of inequality, but grows in size as inequality increases. More specifically, 
at relatively low inequality (the 25th percentile), a one percent increase in working hours 
is associated with a .769 percent increase in emissions. At relatively high inequality (75th 
percentile), a one percent increase in working hours is associated with a 1.107 percent 
increase in emissions.  The slope coefficients also for the compositional effect show a 
similar pattern. Whereas the compositional effect on emissions is non-significant at 
relatively low inequality, it becomes significant at the .10 level at median inequality and 
at the .05 level at relatively high levels of inequality. This indicates that the 
compositional effect is particularly sensitive to levels of inequality, in particular that 
“Veblen effects” are likely key to understanding the compositional effect. 
Figures 3.2 and 3.3 illustrate the slopes of the effects calculated in Table 2.5. In 





high levels of inequality. The middle slope represents the effect of working hours on 
emissions at median inequality and the bottom slope represents the effect of working 
hours on emissions are relatively low levels of inequality. For Figure 3.3, because the 
effect of inequality is non-significant at relatively low levels of inequality no slope is 
visualized. 
SENSITIVITY ANALYSES 
To ensure the robustness of the results presented above, I conducted a number of 
sensitivity analyses. First, I tested for the presence of overly influential cases. To do this, 
I systematically re-estimated the models excluding one state at a time, a common 
approach for the modeling approach used here (Beck and Katz 1995). All of the models 
remained substantively consistent across these tests. In addition to these tests, I also 
estimated the models using alternative modeling specifications. These including random 
effects models that control only for time-specific fixed effects, first-difference models, 
and dynamic panel models with a lagged dependent variable. The results remain 
substantively similar using those approaches as well. As noted above, I chose to present 
the results of the fixed effects models using Prais Winsten regression with panel-
corrected standard errors and a correction for autocorrelation because this is a common 
approach in this literature and it is appropriate for the structure of my data. For instance, 
while the dynamic panel modelling approach is quite robust it can be difficult to 
implement with a relatively small number of time points (Beck and Katz 2011).  
I also estimate other models using alternative measures of inequality. These 
include the Gini coefficient, the Theil Index, percentage of income to the top five percent 





same across these measures of inequality except for the Gini coefficient. The results for 
the Gini coefficient are non-significant. As I note above, the Gini coefficient is not as 
theoretically applicable to the arguments presented here and recent research examining its 
effects on emissions indicate it has non-significant effects (i.e. Jorgenson, Schor, and 
Huang 2017). In all, the results presented above are robust against overly-influential 
cases, across alternative modeling specifications and alternative measures of inequality. 
DISCUSSION & CONCLUSION 
Engaging with political economy arguments surrounding the concentration of 
political and economic power in the hands of the wealthy and consumption arguments 
based on the idea of “Veblen effects,” I proposed that the both the scale and 
compositional effects of working hours on emissions would be larger at higher levels of 
inequality. Empirical analyses of these relationships across US states from 2005-2015 
support this proposition. In particular, the results show that the interaction term between 
working hours and the income concentration measures is positive and statistically 
significant when examining both the scale and compositional effects of working hours on 
emissions. Exploring this relationship with more nuance revealed that the scale effect of 
working hours on emissions is significant at relatively low inequality (bottom 25%), 
median inequality and relatively high inequality (top 75%) and it grows in size at each 
level. While the compositional effect of working hours is non-significant in the base 
models, the multiplicative models indicate that it is significant at the .05 level only at 
relatively high levels of inequality (top 75%). The results for the compositional effect are 





inconsistent in previous studies. These results indicate that it could be, in part, due to the 
fact that inequality plays an important role in shaping the compositional effect. 
Turning to the base models, the analyses support previous research and indicate 
that longer working hours are associated with increases in CO2 emissions over time. I 
also find that, in the base models, the effect of inequality on emissions is non-significant. 
While this differs from recent research, it should be noted that the estimated coefficients 
are similar and the differences in statistical significance are likely due to different time 
periods and the effect of inequality varies over time. 
The theoretical significance of these results is twofold. First, while research on the 
environmental consequences of inequality find empirical support for the relationship 
between inequality and emissions, it is not immediately clear exactly how inequality 
leads to increased environmental harm. The results here show that one pathway through 
which inequality affects emissions is through shaping the relationship between working 
time and emissions. This allows for a greater understanding of how inequality can shape 
environmental outcomes. Examining working time as a site where the political economy 
arguments come to fruition is particularly illuminating. Decisions about working time 
show power differentials between those in power, employers, and those who have less 
power, workers.  
On the other hand, these results also add value to research on the environmental 
consequences of working time. In particular, previous studies have failed to explicitly 
consider the role of inequality in shaping the environmental consequences of working 
time. The results here indicate that while longer working hours are ecologically 





levels of inequality. As such, as we move forward with considering working time 
reduction as a feasible and effective pathway to sustainability, it will be important to keep 
the issue of inequality in this discussion as well because it is clear that inequality plays a 
major role in shaping socio-environmental relationships (Hill et al. 2019; McGee and 
Greiner 2018). 
These results are also significant from a policy perspective. Previous research 
shows that high inequality is a major barrier to reducing working hours (Bowles and Park 
2005; Oh et al. 2012). When inequality is high, employers have more power to dictate 
working hours and tend to favor longer hours with fewer workers. Higher inequality also 
means more political power in the hands of the elite and this power can lead to relatively 
weak social programs and relatively lower wages. With weak social programs, 
individuals and households are more likely to work longer hours because they must pay 
for things like health insurance. Similarly, when wages are lower workers have to work 
longer hours in order to be able to afford necessities like housing, education, et cetera. All 
of this is to say that if the goal is to a working time reduction more feasible and socially 
desirable in the United States, then combatting inequality is likely an important 
prerequisite. 
If inequality reduces the feasibility of a working time reduction and the results of 
this study indicate that higher levels of inequality intensify the working time-emissions 
relationship, then we should consider policies that could lead directly to a reduction of 
both working time and inequality. These include policies aimed at increasing minimum 
wages across the country, implementing maximum wages and strengthening social 





environmentally detrimental to want higher wages, which could increase consumption. 
However, high levels of consumption are driven by high levels of inequality, at least to 
an extent. If inequality is reduced, then the urge for competitive consumption also 
decreases. While these policies should reduce inequality, they can also improve the 
feasibility of a working time reduction. Lower wages can lead to increased working time 
as people have to work longer to afford even basic necessities, so increasing labor’s share 
of value produced can open up opportunities for working time reduction.  
This study is not without its limitations. Perhaps the biggest limitation is that the 
current study is limited to a single decade, from 2005 to 2015. While this is a slightly 
larger timeframe than other recent studies (Fitzgerald et al. 2018), the small number of 
years still precludes effectively examining how these relationships might vary over time. 
While this is difficult at the state level due to data limitations, future research could 
examine these issues in a cross-national perspective where there is a wider array of data 
availability that could assess these questions. Additionally, many of the mechanisms 
described here occur largely at the household level. While recent studies have examined 
the relationship between emissions and working time at the household level in the US 
(Fremstad et al. 2019), the analyses can be limited due to their cross-sectional nature. 
Exploring issues of inequality also necessitate more macro level data. Future research 
could overcome some of these limitations by employing multi-level modeling techniques 
to account for inequality while examining the working time-emissions relationship at the 
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TABLE 3. 1 
Descriptive Statistics Mean Std. Dev. Min Max 
Total CO2 Emissions 109.604 111.445 2.66 702.97 
Average Work Hours per Week 38.876 0.975 36.6 42.9 
Income to Top 10% 45.285 5.05 32.97 62.171 
GDP per Hour 52.436 17.633 31.869 166.25 
Employed Population % 47.392 3.639 38.666 55.205 
Total Population 6,076,849 6,816,157 514,157 39,209,127 
GDP per Capita 52,449.2 2,0148.1 32,770 184,000 
Manufacturing (% of GDP) 11.861 5.57 0.183 29.6 
Energy Production 1,410,000 2,340,000 47 18,029,185 
Total CO2 Emissions (ln) 4.244 1.049 0.978 6.555 
Average Work Hours per Week (ln) 3.66 0.025 3.6 3.759 
Income to Top 10% (ln) 3.807 0.109 3.496 4.13 
GDP per Hour (ln) 3.965 0.225 3.624 5.131 
Employed Population % (ln) 3.855 0.077 3.655 4.011 
GDP per Capita (ln) 10.826 0.257 10.397 12.123 
Total Population (ln) 15.114 1.033 13.150 17.478 
Manufacturing (% of GDP) (ln) 2.431 0.559 .168 3.421 
Energy Production (ln) 13.041 2.028 3.85 16.708 
Note: 561 observations for each variable. All variables are reported as both original values and in natural 




TABLE 3. 2 
Correlation Matrix 1 2 3 4 5 6 7 8 9 
1. Total CO2 Emissions 1.000         
2. Work Hours 0.058 1.000        
3. GDP per Hour -0.212 0.199 1.000       
4. Employed Pop. % -0.394 0.112 0.176 1.000      
5. Total Population 0.846 -0.220 -0.068 -0.351 1.000     
6. Energy Production 0.746 0.155 -0.412 -0.294 0.427 1.000    
7. Manufacturing % 0.506 -0.292 -0.599 -0.176 0.416 0.462 1.000   
8. GDP per Capita -0.298 0.304 0.948 0.465 -0.186 -0.434 -0.606 1.000  
9. Income to Top 10% 0.290 -0.165 0.203 -0.236 0.476 0.057 -0.011 0.091 1.000 









TABLE 3. 3 
Total CO2 Emissions Model 1 Model 2 Model 3 
Work Hours 0.981** (0.356) 0.665# (0.372)   
Income to Top 10%     0.106 (0.075) 
GDP per Hour 0.317*** (0.077)     
Employed Pop. % 0.321* (0.160)     
Total Population 0.424*** (0.124) 0.423*** (0.115) 0.428*** (0.113) 
Energy Production -0.002 (0.013) -0.002 (0.014) -0.001 (0.014) 
Manufacturing % -0.019 (0.026) -0.019 (0.026) -0.020 (0.027) 
GDP per Capita   0.318*** (0.064) 0.373*** (0.045) 
Constant -7.484*** (2.174) -7.261*** (2.073) -5.882*** (1.695) 
Observations 561  561  561  
R-squared 0.999  0.999  0.999  
Note: All variables in natural logarithmic form. All models include unreported unit-specific and year-specific 
intercepts. All models include panel-specific autocorrelation correction. Panel corrected standard errors in 
parentheses. # p < .10 * p < .05 ** p < .01 *** p < .001 
 
 
TABLE 3. 4 
Total CO2 Emissions Model 5 Model 6 Model 7 Model 8 
Work Hours 0.949** (0.353) 0.631# (0.374) 0.946** (0.362) 0.674# (0.380) 
Income to Top 10% 0.103 (0.076) 0.103 (0.076) 0.044 (0.078) 0.044 (0.078) 
Work * Top 10%     2.699* (1.234) 2.703* (1.222) 
GDP per Hour 0.320*** (0.071)   0.274*** (0.071)   
Employed Pop. % 0.329* (0.164)   0.286 (0.169)   
Total Population 0.453*** (0.121) 0.451*** (0.113) 0.485*** (0.123) 0.483*** (0.113) 
Energy Production -0.002 (0.013) -0.002 (0.013) -0.003 (0.014) -0.003 (0.014) 
Manufacturing % -0.018 (0.027) -0.018 (0.027) -0.021 (0.027) -0.021 (0.027) 
GDP per Capita   0.321*** (0.060)   0.275*** (0.061) 
Constant -8.254*** (2.142) -7.998*** (2.029) -4.512* (2.070) -5.271** (1.770) 
Observations 561  561  561  561  
R-squared 0.999  0.999  0.999  0.999  
Note: All variables in natural logarithmic form. All models include unreported unit-specific and year-specific 
intercepts. All models include panel-specific autocorrelation correction. Panel corrected standard errors in 










TABLE 3. 5 
Marginal Effects of Work Hours Across Levels of Income 
to Top 10% 
Scale Effect Compositional Effect 
25th Percentile 0.769* (0.384) 0.497 (0.403) 
50th Percentile 0.917* (0.365) 0.645# (0.383) 
75th Percentile 1.107** (0.358) 0.835* (0.372) 
Note: All variables in natural logarithmic form. Models for scale effect include same controls as reported in models 
7 and 8, respectively. Panel corrected standard errors in parentheses.  












FIGURE 3. 1 
Scatterplot of the association between the percent change in total CO2 emissions from 2005 to 







FIGURE 3. 2 
Scale effect of average weekly working hours on total CO2 emissions at different levels of 









FIGURE 3. 3 
Compositional effect of average weekly working hours on total CO2 emissions across different 







CHAPTER 4: A LONGITUDINAL ANALYSIS OF WORKING TIME, 
INEQUALITY AND HUMAN WELLBEING ACROSS US STATES, 2005-2015 
 
ABSTRACT 
Proponents of a working time reduction argue that it is a multi-dividend 
sustainability policy which has the potential to improve social, economic and 
environmental outcomes. In this study, I examine the relationship between working 
hours, inequality and population. Previous studies on the relationship between working 
time and health generally indicate that longer working hours are detrimental for health. 
These studies are generally conducted at the individual level. This study is the first to 
examine the relationship between working hours and health at the US state level, which 
also allows for integration with the large area of research on the population health 
consequences of inequality. Building on previous arguments in both areas of literature, I 
hypothesize that the effect of working hours on life expectancy is larger in states with 
higher levels of income inequality. I test this hypothesis using two-way fixed effects 
regression analysis to analyze longitudinal data for 50 US states and the District of 
Columbia from 2005 to 2015. To examine the extent to which inequality (measured as 
the percentage of income to the top ten percent) moderates the relationship between 
working hours and life expectancy, I estimate models with an interaction term between 
inequality and working hours. Results indicate that states with longer average working 
hours tend to exhibit lower average life expectancy net of other important economic and 
demographic controls. Further, the results indicate that the effect is larger in states with 
higher levels of income inequality. I conclude with discussing the theoretical and 






Americans work longer hours than their counterparts in other wealthy countries 
around the world. In 2019, the average American worked around 121 more hours than the 
average worker in the United Kingdom, 264 more than the average worker in France, 396 
more than the average worker in Denmark and 417 more than the average worker in 
Germany (The Conference Board 2019). The issue of reducing working hours has gained 
some currency in mainstream discussions within the United States. This includes efforts 
ranging from legislation in Washington state to cap the work week at 32 hours to the 
AFL-CIO, the largest federation of unions in the nation, raise the idea a 4-day work week 
without loss in pay as a response to advances in artificial intelligence and automation 
(AFL-CIO 2019; Lin 2020). While these efforts mostly focus on how a 4-day work week 
could improve productivity, combat unemployment or enhance leisure time, some 
scholars argue that a working time reduction could offer a broader set of dividends to 
society, including reducing environmental pressures and improving human wellbeing 
(Autonomy 2019; Fitzgerald, Schor, and Jorgenson 2018; Schor 1992, 2010; Schor and 
Jorgenson 2019). 
I focus on the relationship between working time and human wellbeing in this 
study. There is a considerable body of research on the relationship between longer 
working hours and poorer health outcomes (i.e. Bannai and Tamakoshi 2014; Fan et al. 
2015; Kleiner and Pavalko 2010; Pfeffer 2018; Virtanen and Kivimäki 2018). These 
studies find that, among other things, working long hours increases stress levels, 
promotes unhealthy consumption choices like smoking, drinking or eating more fast 





risk of a range of health issues. Limitations of previous research in this area include that, 
with few exceptions, it is conducted at the individual level, (i.e. Kleiner and Pavalko 
2010; Milner, Smith, and LaMontagne 2015), is primarily cross-sectional, and the 
findings are inconsistent across studies where longer hours are sometimes found to be 
worse for health, have no effect or may actually improve health outcomes. 
In this study, I advance the literature on the health consequences of working hours 
by examining the relationship between working time and average life expectancy across 
US states. Examining the relationship at a macro level of analysis, like US states, allows 
for numerous advantages. First, it allows for examining how other structural factors 
might affect the working time/health relationship, and offers opportunities for theoretical 
advancements through integration with other areas of research on public health. More 
specifically, another major contribution of this study is examining how inequality 
moderates the relationship between working hours and life expectancy. There is a 
relatively small literature linking working time to inequality (Bell and Freeman 2001; 
Bowles and Park 2005) and a larger literature that links inequality to population health 
outcomes (Hill and Jorgenson 2018; Neumayer and Plümper 2015; Pickett and Wilkinson 
2015). The arguments in these different literatures provide opportunities for integration 
and indicate the potential for moderation. Examining the interconnections between these 
areas of research can provide further insights into how they operate. Second, it allows for 
the use of rigorous longitudinal methods that are more effective at examining causal 
relationships because researchers can more effectively gauge changes over time 
compared to cross-sectional studies that only provide a snapshot of relationships at a 





at a macro level is important from a methodological standpoint in that it cannot be 
assumed that the relationship examined across individuals will be replicated at alternative 
levels of analysis. Examining this relationship across US states allows for the 
examination of how working hours relate to overall population health. 
In all, I explore two research questions in this study. First, what is the relationship 
between working hours and population health? Second, how does inequality shape this 
relationship? To investigate these questions, I gather data from all 50 US states and the 
District of Columbia from 2005 until 2015. I estimate two-way fixed effects models with 
panel corrected standard errors and a correction for first order autocorrelation. The results 
indicate that increases in working hours are associated with declines in average life 
expectancy. Furthermore, the effect of working time on life expectancy is exacerbated at 
higher levels of inequality. These results provide further evidence for the potential 
benefits of a working time reduction as a multi-dividend sustainability policy that can 
improve human wellbeing, while reducing environmental harms and potentially 
improving economic outcomes.  
The rest of the paper is as follows. First, I discuss the mechanisms linking 
working time with health outcomes and highlight previous research on this relationship. I 
then bring in discussions on the implications of inequality for population health and 
connect these arguments to those from the working time/health literature. I then discuss 
the data and methods used in this study, followed by a presentation of the findings. I 







WORKING TIME AND HEALTH 
Proponents of a working time reduction argue that it is potentially a multi-
dividend policy that could be particularly powerful as societies transition towards 
sustainability (Autonomy 2019; Fitzgerald et al. 2018; Knight, Rosa, and Schor 2013; 
Schor 2010). In particular, it is argued that a working time reduction could improve all 
three pillars of sustainability: ecological, economic and social. In terms of ecological 
benefits, many studies show that longer working hours are associated with increased 
environmental pressures (Fitzgerald et al. 2018; Fremstad, Paul, and Underwood 2019; 
Jalas and Juntunen 2015; Knight et al. 2013). In terms of economic benefits, it is argued 
that reducing working hours could be an effective way to combat unemployment (i.e. 
Hayden 1999; Victor 2008), especially in light of advancements in artificial intelligence 
and automation that threaten to displace many workers (i.e. Acemoglu and Restrepo 
2017; Autor 2015). Another economic benefit is how shorter working hours can enhance 
labor productivity (Collewet and Sauermann 2017). The third dividend, and what I focus 
on here, is that reducing working hours could improve human wellbeing. Previous 
research indicates that working long hours has negative consequences for both mental 
and physical health (Fan et al. 2015; Golden and Wiens-Tuers 2008; Kleiner and Pavalko 
2010; Kleiner, Schunck, and Schömann 2015; Pfeffer 2018).  
Research on the relationship between working hours and health indicates that 
there are three general pathways through which working time may affect health. The first 
is referred to as the job strain model (Bakker and Demerouti 2007; Karasek 1979; 





psychosocial structures of work environments and the roles of the job demands in 
fostering the negative health consequences of work. This model focuses on job control 
and job demands. When job demands are high and job control is low, work is more 
stressful and especially bad for health (Karasek 1979; Karasek et al. 1981; Karasek and 
Theorell 1990; Pfeffer 2018). A key job demand highlighted in this literature is working 
time (Bakker and Demerouti 2007; Kleiner et al. 2015; Virtanen and Kivimäki 2018). 
The effects of the structure of work have also been identified by other researchers 
emphasizing how work has become more precarious over time, which increases work-
related stress and anxiety (Kalleberg and Vallas 2017; Standing 2011). In a similar vein, 
Graeber (2018) highlights the increasing number of relatively meaningless and 
unrewarding jobs, which can lead to poorer mental health. In all, from the job strain 
perspective, we should expect that more time at work is damaging to health because work 
it increases overall stress levels. These stress levels increase the odds of unhealthy coping 
behaviors such as smoking, increased alcohol consumption and drug use as well as 
increasing the odds of depression and other mental health issues (Kleiner and Pavalko 
2010; Ng and Feldman 2008; Virtanen et al. 2015, 2018). Alternatively, then, less time 
spent at work can improve health because it offers more opportunities for leisure time and 
time spent with family and friends (Golden and Wiens-Tuers 2008; Kleiner and Pavalko 
2014; Schor 2010; Sparks et al. 1997). 
A second pathway emphasizes how longer working hours structure time 
availability (Becker 1965; Fan et al. 2015; Kleiner et al. 2015; Virtanen and Kivimäki 
2018). Those who work longer hours experience greater time scarcity, which can result in 





time availability is especially important for shaping behaviors. Those with less time 
availability are less likely to exercise due to a lack of free time (Fan et al. 2015; Kleiner 
and Pavalko 2010, 2014; Nomaguchi and Bianchi 2004). Kleiner and Pavalko (2014) 
note that the effects of lack of exercise are likely to be especially prominent for women 
due to the extra demands of household labor. Those with greater time stress are also more 
likely to engage in fast food consumption, which also tends to be more unhealthy (Fan et 
al. 2015). Longer working hours can also lead to less time for sleep, which is associated 
with increased risk of a number of physical health problems, like increased risk for 
cardiovascular disease (Afonso, Fonseca, and Pires 2017; Virtanen and Kivimäki 2018). 
Time availability can also shape mental health outcomes. For instance, Kleiner et al. 
(2015) highlight that longer working hours affects work-life balance, especially time 
spent with family. This lack of personal or family time can contribute to depression (i.e. 
Roxburgh 2004, 2012). Similarly, lack of sleep can also contribute to the likelihood of 
depression (Afonso et al. 2017). Overall, from a time perspective, working longer hours 
can lead to worse health outcomes through increasing time scarcity and leading to both 
unhealthy behaviors and work-life imbalance. 
A third pathway highlighted in previous research indicates that longer working 
hours may actually be associated with better health outcomes (Kleiner and Pavalko 2014; 
Kleiner et al. 2015). This can be called the resource-based approach. Here, the emphasis 
is on how longer working hours lead to higher incomes and job security, which may be 
associated with better health outcomes. This approach mostly focuses on the ill-effects of 
underemployment and unemployment (Fullerton, Dixon, and McCollum 2019; Fullerton, 





view, as I noted above, it is possible that a working time reduction would be beneficial 
for alleviating the issues of underemployment and unemployment through spreading out 
available work to more people (Hayden 1999; Jackson 2009; Victor 2008). A related 
discussion on this point is whether working hours affects health or if it is the other way 
around (Kleiner and Pavalko 2010). Here, the argument is that healthy people are able to 
work longer hours, while less-healthy people work fewer hours (Ross and Mirowsky 
1995). This is similar to the “healthy worker effect” identified in epidemiological studies 
on mortality where workers exhibit lower mortality rates than the general population 
because of selection bias (i.e. McMichael 1976; McMichael, Spirtas, and Kupper 1974; 
Shah 2009). This issue highlights the need for longitudinal methods to more accurately 
disentangle these effects of over time (Kleiner and Pavalko 2010, 2014). 
Many studies have examined the relationship between working time and health 
with correlational methods at the micro level using survey data. In a meta-analysis, Ng 
and Feldman (2008) find that higher work hours tend to be associated with worse 
physical and mental health of individuals. Kivimäki and Kawachi (2015) find that 
working longer hours, regardless of race or gender, is associated with increases in 
coronary heart disease and stroke. Similarly, Thomas et al. (2018) study the relationship 
for women and find that longer hours are associated with worse physical health. Fan et al. 
(2015) investigate the relationship between working time and fast food consumption and 
exercise. Their findings indicate that longer hours are associated with increased fast food 
consumption and exercise, but that there are differences for men and women indicating 
the importance of gender roles in this relationship. While most studies find support for 





complex relationships. They analyze survey data for respondents in the US and find that 
the relationship between work hours and health outcomes is somewhat complex, and that 
part time workers report worse health outcomes, but so do those who work longer than 40 
hours a week. In a follow-up study, Kleiner, Schunck and Schömann (2015) compare 
outcomes for individuals in the US and in Germany and find that in Germany longer 
hours are associated with worse mental health but in the US there are not significant 
differences between those who work 60 hours and those who work 40 hours. While most 
of the studies above focus on issues of overwork and specific mental or physical health 
outcomes, other studies have explicitly examined the benefits of fewer hours. These 
studies (i.e. Kasser and Sheldon 2009; Pouwels, Siegers, and Vlasblom 2008) find that 
people who work fewer hours have higher levels of life satisfaction. 
Overall, previous research generally indicates that longer hours of work are 
associated with worse mental and physical health outcomes for individuals. One 
limitation of previous research is that it is almost exclusively conducted at the individual 
level. While insightful, particularly for uncovering the mechanisms that connect working 
time to health, studying these relationships at a macro level allows for a number of 
advantages. In this study, I examine the relationship between working time and 
population health across US states, where policy on working hours is most likely to occur 
(Franko and Witko 2018). For instance, during the 2008 recession many states 
implemented work sharing programs to combat job loss (i.e. Messenger and Ghosheh 
2013; National Conference of State Legislatures 2017). Examining this relationship at a 
more macro level also shifts the focus of working time from individual choices to 





as a structural factor also more effectively allows for the consideration of a working time 
reduction as a broader sustainability issue (Pfeffer 2018). Moving to a macro level also 
allows for more rigorous longitudinal methods to be used to examine how the 
relationship between working time and health functions over time. With the exception of 
a few studies (i.e. Kleiner and Pavalko 2010; Milner et al. 2015), previous research is 
exclusively cross sectional which has resulted in some ambiguity about causal order. As 
noted above, a concern of previous studies is whether health shapes working time 
(healthier people can work longer hours) or the other way around (longer hours causes 
worse health outcomes). Using panel analysis can alleviate some of these concerns. 
With the above arguments in mind, the first hypothesis for this study is as 
follows: 
H1: Working hours are negatively associated with population health. 
Another advantage to examining the relationship between working hours and 
health at a macro level is the ability to investigate the extent to which other structural 
factors might affect this relationship. One structural factor that previous research has 
shown to be important for population health is inequality. The second major contribution 
of this study is examining how inequality moderates the relationship between working 
time and population health. Before getting into how inequality might shape this 
relationship, it is important to first give an overview of previous research on the 
relationship between inequality and population health. 
INEQUALITY AND HEALTH 
A prominent area of research in the population health literature focuses on how 





and Jorgenson 2018; Pickett and Wilkinson 2015; Wilkinson and Pickett 2011). 
Researchers in this area note that there are a number of mechanisms through which 
inequality might harm population health. The first mechanism, referred to as the 
psychosocial perspective, is that high inequalities lead to psychosocial disruptions (Hill 
and Jorgenson 2018; Pickett and Wilkinson 2015). The argument suggests that income 
inequality can lead to low self-esteem and high anxiety levels among individuals. These 
negative psychological effects driven by increased inequality can lead to higher levels of 
risky coping behaviors like alcohol consumption and smoking.  
A related mechanism is referred to as the social capital perspective (Curran and 
Mahutga 2018; Hill and Jorgenson 2018; Kawachi and Kennedy 1999; Wilkinson and 
Pickett 2011). This perspective emphasizes the role of inequality in fostering increased 
status competition and undermining social cohesion and increasing the likelihood of 
individual responses to collective concerns. The emphasis on social cohesion in this 
perspective harkens back to Durkheim’s (1951) study of suicide and the importance of 
social integration for population health. Increased status competition, eroded social trust 
and the primacy of individual responses can result in increased stress and anxiety, leading 
to worse health outcomes. In all, these perspectives indicate that higher levels of income 
inequality are associated with worsening health outcomes.  
A third mechanism proposed in previous research focuses on how inequality 
results in power concentration among elites (Boyce 1994; Clarkwest 2008; Downey 
2015; Hill and Jorgenson 2018; Kawachi and Kennedy 1999). This is referred to as the 
neomaterialist perspective in previous research on population health outcomes (i.e. 





particularly its ecological consequences, it is referred to as the political economy 
perspective (i.e. Jorgenson, Schor, and Huang 2017) or the power-weighted social 
decision rule (i.e. Boyce 1994). In this perspective, it is suggested that elites use their 
political and economic power to further their own interests and limit investments in 
public programs, such as health care. When inequality is high, elites have more political 
and economic power and, as such, they are more effective at limiting policy and 
investment aimed at improving public welfare. 
A third potential pathway through which inequality may lead to worse population 
health that is not mentioned in previous research, but is particularly important here, is 
through increasing working hours. Previous research indicates that higher levels of 
inequality are a primary driver of longer working hours (Alesina, Glaeser, and Sacerdote 
2005; Bell and Freeman 2001; Bowles and Park 2005; Oh, Park, and Bowles 2012; Schor 
1992). This research argues that inequality shapes working time largely through two 
mechanisms: increasing pressures for competitive consumption and the increased power 
of owners/employers. The increased pressures for competitive consumption are discussed 
most prominently by Bowles and Park (2005) and Schor (1992, 1998). From this 
perspective, inequality contributes to increased “Veblen effects,” which promote longer 
hours. “Veblen effects” refer to the work of Thorstein Veblen (1912) and his assessment 
of how social status is signaled through consumption practices and that individuals seek 
to emulate the consumption practices of the wealthy, not those just in their immediate 
surroundings (Bagwell and Bernheim 1996; Schor 1998). Inequality plays an important 
role here because when inequality is higher, the drive for competitive consumption 





need for increased incomes to satisfy competitive consumption desires. In addition to the 
pressures for competitive consumption, inequality can also lead to longer working hours 
through the concentration of power in the hands of employers and increased benefits for 
working longer hours (Alesina et al. 2005; Bell and Freeman 2001; Oh et al. 2012; Schor 
1992). Oh et. al (2012) note that high levels of inequality promote what they call the 
“labor discipline model” where employers have greater control over working conditions. 
One working condition they tend to favor is longer working hours because it tends to 
result in greater profits. Alesina et al. (2005) and Schor (1992) present similar arguments 
but focus on the decline in labor union power over the course of the second half of the 
twentieth century in the US as a major reason for shorter hours in Europe relative to the 
United States. I discuss the implications of this relationship more below. 
Empirical research on the relationship between population health and inequality 
yields somewhat inconsistent results. Some studies find that higher levels of income 
inequality are associated with poorer health outcomes (Hill and Jorgenson 2018; Kawachi 
and Kennedy 1999; Kondo et al. 2009; Neumayer and Plümper 2015) while others 
(Babones 2008; Beckfield 2004; Deaton 2003; Hu, van Lenthe, and Mackenbach 2015) 
find no relationship or that it is not a direct one. Wilkinson and Pickett (2006) review 
previous analyses on income inequality and population health and find that 70 percent of 
studies find at least some evidence that societies with higher economic inequality have 
worse population health. Clarkwest (2008) finds that inequality limits improvements in 
life expectancy across US states from 1970 to 2000. Neumayer and Plümper (2015) find 
that pre-tax income inequality is associated with decreases in life expectancy in a cross-





Jorgenson (2018) analyze the relationships between multiple measures of income 
inequality and life expectancy for US states. Their findings indicate that higher levels of 
income inequality (especially when measured in terms of income shares held by top 
percentages) are associated with decreases in life expectancy (and this holds when 
examining male or female specific life expectancy as well). On the other hand, Beckfield 
(2004) finds no relationship between inequality and life expectancy across countries. 
Two reasons for the inconsistency of previous research are methodological and 
measurement. Hill and Jorgenson (2018) note that among studies that use more rigorous 
fixed effects methods, only 5 out of 14 find support for the relationship between 
inequality and health. For instance, Hu, et. al (2015) study 43 European countries and 
find that while a relationship exists between inequality (measured as the Gini coefficient) 
and mortality rates, the relationship disappears once the fixed effects are controlled for. 
Beckfield (2004) has similar findings. That said, perhaps a more important reason for 
inconsistency is that different studies measure both inequality and population health in 
different ways. For instance, some studies use the Gini coefficient to operationalize 
inequality (i.e. Babones 2008; Hu et al. 2015) and find little evidence for a relationship, 
while others use income concentration measures (i.e. Hill et al. 2019; Hill and Jorgenson 
2018) and find that a relationship exists. Using the concentration measures is likely a 
better test of the arguments described above because the concentration measures captures 
power and economic differences with the wealthy, whereas the Gini coefficient does not 
locate with much precision where inequality exists in the distribution. With this in mind, 
and given the arguments outlined above, the second hypothesis tested in this paper is: 





Beyond measurement and methodological differences, one other potential reason 
that previous research is inconsistent is that inequality stands as a “black box.” That is, it 
is not immediately clear exactly how inequality negatively affects health outcomes even 
in studies that find an empirical relationship. The relationship between income inequality 
and health may be an indirect one. To get a better idea of the mechanisms through which 
inequality can negatively impact health outcomes, recent studies have explored how 
inequality can shape different population health relationships. For instance, Hill et. al 
(2019) examine how income inequality moderates the relationship between air quality 
and life expectancy. Their findings indicate that the negative effect of air pollution on life 
expectancy is greater in US states with higher levels of income inequality. More recently, 
Jorgenson and colleagues (2020) took this research one step further using three-way 
interaction terms to examine the complex relationships between air pollution, inequality, 
racial composition and life expectancy. In line with the logic of these studies, here I 
propose that inequality moderates the relationship between working time and health. 
WORKING TIME, INEQUALITY AND HEALTH 
The arguments for the health consequences of longer working hours and higher 
inequality indicate potential for integration of these two areas of research. Integrating 
these two research literatures is important for both theoretical and substantive reasons. 
Substantively, policy aimed at working time reduction will need to deal with issues of 
income inequality for it to be both economically and socially feasible. From a theoretical 
standpoint, integrating these two areas of literature provides insights into how and when 
working hours and inequality might impact health. Examining the role of inequality in the 





shape work and the structural factors that can exacerbate the health effects of longer 
working hours. Additionally, it is possible that one of the mechanisms through which 
inequality affects population health is through promoting longer working hours and 
intensifying the health effects of longer working hours. I propose that there are at least 
two interrelated mechanisms through which inequality moderates the negative 
relationship between working hours and population health. These two mechanisms 
revolve around the political economy and psychosocial/competitive consumption 
arguments discussed above.  
For the political economy arguments, when inequality is high, political and 
economic power is more concentrated in the hands of those at the top of the income 
distribution (Boyce 1994; Clarkwest 2008; Downey 2015; Jorgenson, Dietz, and Kelly 
2018). When this is the case, elites use their political power to further their own interests 
while weakening broader commitments to social welfare. This can result in political 
pressures to cut taxes, reduce funding for social welfare programs and public health 
programs, and general efforts at deregulation. The end result of all of this is employers 
have more power relative to workers. The issue of power and control is key to the job 
strain literature discussed above on the health implications of working hours. When 
workers have more control over their work, health outcomes are likely to be better 
(Bakker and Demerouti 2007; Karasek 1979; Karasek et al. 1981; Karasek and Theorell 
1990). Combining these arguments, it is likely that when inequality is higher and workers 
have less control over their work, work becomes more stressful and its implications for 





Another related mechanism through which inequality can exacerbate the negative 
relationship between longer working hours and health is related to the psychosocial and 
social capital perspectives. In these perspectives, when inequality is higher social 
cohesion is disrupted and status competition becomes more pronounced. This applies to 
the work/health relationship because workers in highly unequal societies are more likely 
to see each other as competition, especially as the rewards for longer working hours are 
greater when inequality is higher (i.e. Bell and Freeman 2001). This increase in the 
competitive nature of work can exacerbate the health effects of longer working hours, 
especially increased stress and anxiety. Losing a job can also be particularly damaging 
when inequality is higher because of the lack of social capital and the emphasis on 
individual responsibility. For the lack of social capital, this means that there are likely 
fewer supports available to workers who lose their jobs. Increased emphasis on individual 
responsibility can also lead to greater feelings of inadequacy and failure. To avoid these 
things, people will opt to work longer hours because employers prefer it (Bell and 
Freeman 2001; Oh et al. 2012). It should be noted that these effects are likely exacerbated 
even further when we also consider their relation to the political economy arguments. 
Inequality increases power in the hands of employers and reduces the power of labor 
unions (Alesina et al. 2005; Oh et al. 2012). Workers in unions have higher levels of 
solidarity with one another and are less likely to view each other as competition for jobs. 
Workers not in unions are more likely to view each other as competition reducing social 
cohesion even further and intensifying the stress associated with work.  
The increased pressures surrounding consumption and social status are also likely 





only leads to people working longer hours to fulfill consumption expectations but also 
likely intensifies the negative effects of working time on mental health. When we 
consider these impacts alongside the political economy mechanisms described above the 
negative health effects of work can be particularly damaging. Inequality increases 
competitive consumption pressures, leading to the desire for longer work hours, but, at 
the same time, work is more precarious when inequality is high. This push for longer 
hours in less rewarding or insecure jobs to be able to engage in competitive consumption 
speeds up the treadmill of stress and anxiety even further when inequality is high. 
With these arguments in mind, the third hypothesis for this study is: 
H3: Inequality intensifies the negative relationship between working hours and health. 
 Before discussing the data and methods used in this study, it is important to make 
a quick note on the issue of moderation and mediation in these relationships. Both 
mediation and moderation are concerned with better understanding the relationships 
between two variables, more specifically how a third variable factors into the relationship 
(Baron and Kenny 1986). Moderation refers to when a relationship between two variable 
depends on the values of a third variable (Jaccard and Turrisi 2003). That is, a moderator 
variable influences the strength or direction of a relationship between an independent and 
dependent variable. Mediation refers to when a third variable explains the relationship 
between an independent and dependent variable (Baron and Kenny 1986; Mackinnon, 
Fairchild and Fritz 2007). That is, mediation refers to how a third variable transmits the 
effect of one variable on another. Mediation analyses are often concerned with 
establishing causal order between variables (Mackinnon, et. al, 2007). In the relationships 





instance, because inequality can lead to longer working hours, it is possible that working 
hours is a mediating variable between the relationship of inequality and population 
health. Here, I am explicitly interested in how inequality moderates the relationship 
between working hours and population health. That is, I am interested less in how 
inequality leads to longer working hours and thus poorer health, but rather in how 
inequality affects the strength of the relationship between working hours and population 
health. Figure 4.1 indicates the moderation relationship hypothesized here. 
DATA AND METHODS 
SAMPLE 
The sample for this study includes all 50 US states and the District of Columbia 
(DC). Data are collected for the years 2005 to 2015. This time period is due to data 
limitations for key independent variables. Specifically, the data for average working 
hours at the US state level from the American Community Survey, discussed below, is 
only available from 2005. Additionally, the data for income share of the top ten percent 
(the measure of inequality used here) is only available until 2015. The dataset is perfectly 
balanced and includes 11 annual observations for each state and DC for a total sample 
size of 561. 
DEPENDENT VARIABLE 
The dependent variable examined in this study is average life expectancy at birth. 
This measures the average number of years a newborn would is expected to live given 
mortality rates at the time of their birth. Life expectancy is valid and reliable measure of 





Nations Statistical Commission and the OECD core indicators (World Health 
Organization 2015). These data are obtained from the United States Mortality Database 
(University of California, Berkeley 2020). This variable is commonly used in macro-level 
analyses of population health (i.e. Brady, Kaya, and Beckfield 2007; Curran and Mahutga 
2018; Pop, van Ingen and van Oorschot 2013) as well as in recent studies on population 
health across US states (i.e. Clarkwest 2008; Hill et al. 2019; Jorgenson et al. 2020).  
While life expectancy at birth is widely used in studies of population health, it is 
not without limitations. Perhaps the greatest limitation of examining average life 
expectancy is that, as an overall measure of population health, it does not elucidate the 
specific health problems which may be associated with working time and inequality. 
Previous research on the relationship between working time and health indicate that 
working time can be associated with particular health outcomes like cardiovascular 
disease, obesity, cancer, and depression among others. As such, it could be appropriate to 
examine other measures of population health such as obesity rates, rates of cardiovascular 
disease or other more specific measures of population health.  
That said, I choose to examine life expectancy here for two important reasons. 
First, as noted above, it is a commonly used measure of population health, particularly in 
studies examining the health effects of inequality. Examining life expectancy here allows 
for more comparability across studies which test similar arguments as proposed here. 
Second, because working time is associated with a wide range of health outcomes, to an 
extent, examining an overall measure of population health like average life expectancy 






The first key independent variable examined here is average working hours per 
person. These data come from the United States Census Bureau’s American Community 
Survey (2019a). They measure the average usual hours worked per week in a given year 
for workers 16 to 64 years old. These data are solid measures of average working time at 
the state level because they effectively capture the average amount of time spent working 
regardless of the number of jobs held. In contrast, another source of working hours data 
at the US state level comes from the United States Bureau of Labor Statistics (2018). The 
data from the BLS covers a slightly shorter timeframe (earliest available is 2007) and is 
derived from employer surveys so they effectively capture average hours per employee 
per job, which misses out on workers who may have more than one job. The states with 
the highest average working hours for the 2005-2015 time period are Alaska (42.9 hours), 
Wyoming (40.7), District of Columbia (40.3), North Dakota (40.2) and Louisiana (40.2). 
The states with the lowest average working hours for the time period are Utah (37.1), 
Rhode Island (37.5), Oregon (37.5), Michigan (37.8) and Vermont (37.9). The difference 
between Utah and Alaska is 5.8 hours a week. Over the course of a year, that amounts to 
nearly 302 hours or just over seven and a half 40-hour work weeks. 
To measure inequality, the second key independent variable in this study is 
percentage of income that goes to the top ten percent. These data are developed and 
maintained by Mark Frank and colleagues (2015). The data are a part of the World 
Inequality Database (2019) and more recent updates can be found at Frank’s (2019) 
personal website (https://www.shsu.edu/~eco_mwf/inequality.html). These data are based 





development of this measure, along with others available from the database, see Frank, et 
al. (2015). I use this measure on inequality for two reasons. First, because it is 
theoretically appropriate given the arguments presented above, specifically because it 
locates where inequality and power are located in the distribution (Jorgenson et al. 2017; 
Oh et al. 2012). Second, this is a commonly used measure for inequality in recent studies 
of population health across US states (i.e. Hill et al. 2019; Hill and Jorgenson 2018; 
Jorgenson et al. 2020), allowing for comparability across studies. I should note, however, 
that in supplemental analyses I examined other measures of inequality including income 
to the top five percent, income to the top one percent, the Gini coefficient and the Theil 
Index. In each of these analyses, the key findings are not substantively different from the 
reported findings below. 
To examine the extent to which inequality moderates the effect of working hours 
on life expectancy, I create an interaction variable between working hours and income to 
the top ten percent (Jaccard and Turrisi 2003). In order to avoid issues of 
multicollinearity common when utilizing interaction terms, I mean-centered the main 
effects of working hours and the inequality measures prior to creating the interaction 
terms. Using mean centered variables also allows for a more meaningful assessment of 
the main effects in those models. More specifically, because there are no zero values for 
either average working hours or income to the top ten percent, interpretation of the non-
mean-centered variables would be unhelpful. For instance, without using a mean-centered 
main effect for inequality, the interpretation of the main effect for working hours would 
be the effect of working hours on life expectancy when percentage of income to the top 





more substantively meaningful interpretation: the effect of working hours on life 
expectancy at the average percentage of income to the top ten percent. In post-estimation 
analysis, I take this further to analyze the effect of working hours across the different 
percentiles of income to the top ten percent from the 10th percentile to the 99th. 
I also include a number of important control variables that have been shown to be 
important factors for life expectancy in previous research. These include total population, 
median age, percent of population with at least a bachelor’s degree, median household 
income, percentage of the population that is Hispanic and percentage of the population 
that is black. Data on total population are gathered from the United States Census Bureau 
(2019b). All other data for the control variables are gathered from the United States 
Census Bureau’s American Community Survey (2019a). 
All variables are converted into natural logarithmic form, which allows for the 
estimation of elasticity models. This approach is relatively common in research on 
population health (Beckfield 2004; Brady et al. 2007; Curran and Mahutga 2018; Hill and 
Jorgenson 2018; i.e. Jorgenson et al. 2020). It compensates for skewness and also allows 
for straightforward interpretations of coefficients. In this case, each coefficient represents 
a net percentage change in the outcome given a one percent change in the independent 
variable. Because some values of black population percentage are very small (i.e. less 
than one), prior to log transformation of that variable I add a constant of 1 to avoid 
negative values in the distribution and to ease interpretation of results. 
Tables 4.1 and 4.2 provide the descriptive statistics and the correlations between 





twice. The first set indicate the descriptive statistics for the raw data. The second set 
indicate the descriptive statistics for the logged data. 
METHODS 
To estimate the relationships between working hours, inequality and life 
expectancy I estimate two-way fixed-effects panel regression models. I opt to estimate 
fixed effects models for a number of reasons. First, results of the Hausman test indicate 
that a fixed-effects model is more appropriate than a random-effects model. Second, with 
the inclusion of case-specific dummy variables, fixed-effects regression models are 
relatively effective at dealing with heterogeneity bias because they implicitly control for 
time-invariant factors unique to each case (Allison 2009). As two-way fixed effects 
models, I also include time-specific dummy variables to control for any time-invariant 
factors that are common to all states at a given point in time. Fixed-effects models 
produce relatively conservative estimates because they only focus on within-effects 
(Allison 2009). Finally, while random-effects models are desirable when a researcher 
wants to examine the effects of time-invariant factors, that is not the case in these 
analyses. 
There are a number of ways to estimate fixed-effects models. Here, I use Prais-
Winsten regression with panel corrected standard errors. This estimation technique is 
appropriate for datasets with 10 or more observations per case and allows for 
disturbances that are heteroskedastic and contemporaneously correlated across panels 
(Beck and Katz 1995). The models include a correction for first-order autocorrelation 






To provide context for the bivariate relationship between working hours and life 
expectancy over the time period, Figure 4.2 below is a scatterplot of the association 
between the percent change in working hours from 2005 to 2015 and the percent change 
in life expectancy from 2005 to 2015. These two measures are negatively correlated with 
a value of -0.423. As seen in this scatterplot, the general trend is that, over the time 
period, states that experienced larger reductions in average working time also tended to 
have the largest increases in life expectancy. Nevada, Florida, Arizona and California are 
all states that experienced both relatively large declines in average working hours over 
the time period and relatively large increases in life expectancy over the time period. 
Conversely, Alaska experienced an increase of 1.45 percent in average working hours 
over the time period and a relatively small increase of 0.231 percent in life expectancy. In 
the scatterplot, Washington DC appears to be a bit of an outlier. While it fits the overall 
pattern of decrease in working time and increase in life expectancy, it had an 
exceptionally high increase in life expectancy over the time period (6.46%). To ensure 
that Washington DC was not an overly influential case in the analyses, I estimated each 
of the models below excluding it from the analyses. The key findings presented below 
were not significantly altered. 
The results of the two-way fixed effects models are presented in Table 4.3. Model 
1 examines the effect of working hours on life expectancy net of the control variables. 
Model 2 examines the effect of income to the top ten percent on life expectancy. Model 3 
includes both working hours and income to the top ten percent in the same model. Model 





percent. Note that the near-perfect R2 values are largely due to the inclusion of the time-
specific and unit-specific dummy variables in the models, as they account for much of the 
variation in the outcome by themselves.  
Turning to Model 1 first, the effect of working hours on life expectancy is 
negative and statistically significant. More specifically, the results indicate that, on 
average over the time period, a one percent increase in working hours is associated with a 
0.131 percent decrease in life expectancy, while holding all else constant. This provides 
support for Hypothesis 1, that longer working hours are bad for population health. 
Turning to the controls, the results are mostly in line with what was expected. Total 
population and percentage of the population with at least a Bachelor’s degree are both 
positive and statistically significant. The results also show that the coefficients for 
proportions of black and Hispanic populations are negative and significant. While not 
statistically significant, the coefficients for median age and median household income are 
both in the expected directions. 
Model 2 estimates the effect of income to the top ten percent on life expectancy 
net of the other control variables. The results indicate that the effect of income to the top 
ten percent on life expectancy is negative but very small and non-significant. These 
results fail to support Hypothesis 2. This is a somewhat surprising result as the most 
recent studies on the relationship between income to the top ten percent and life 
expectancy across US states consistently find significant effects (i.e. Hill et al. 2019; Hill 
and Jorgenson 2018; Jorgenson et al. 2020). The likely explanation is that the time period 
examined here is a bit shorter compared to other recent analyses. This is also not totally 





time periods. As noted above, earlier research in this area was somewhat inconsistent 
(Pickett and Wilkinson 2015). The effects of the control variables remain substantively 
the same as in Model 1.  
Model 3 includes both working hours and income to the top ten percent 
simultaneously. Here, the effect of working hours on life expectancy remains significant 
and negative, providing more evidence for Hypothesis 1, while income to the top ten 
percent remains non-significant. The control variables remain substantively the same as 
in Models 1 and 2. 
Model 4 tests Hypothesis 3, which is that income inequality moderates the effect 
of working hours on life expectancy. More specifically, I hypothesized that when 
inequality is higher, the negative effect of working hours on life expectancy is larger. The 
results support this hypothesis. The interaction term between working hours and income 
to the top ten percent is negative and statistically significant. This coefficient indicates 
that when inequality is higher, the harmful effect of working hours on life expectancy is 
larger. Because of the inclusion of the interaction term, the interpretation of the main 
effects of working hours and income to the top ten percent are conditional. As a 
reminder, the main effects of average working hours and income to the top ten percent 
are mean-centered in Model 4. As such, the coefficient for working hours in Model 4 
represents the effect of working hours on life expectancy at the average level of 
inequality. The main effect for income to the top ten percent represents the effect of 
inequality at average working hours (but is again non-significant). To explore this 
relationship with more depth, I also estimated the marginal effects of working hours on 





Table 4.4 shows the effect of working hours on life expectancy at different levels 
of inequality. More specifically, it shows the effect of working hours on average life 
expectancy at different percentiles of income to the top ten percent, from the 10th 
percentile to the 99th percentile. Note that the coefficients are estimated net of the 
controls in Model 4. These results show first of all that the effect of working hours on life 
expectancy is significant at all percentiles from the 10th to the 99th. As was indicated in 
Model 4, we also see that the negative effect of working hours on life expectancy 
intensifies at higher levels of inequality. To give more detail, at the 10th percentile, 
relatively low inequality, a one percent increase in working hours is associated with a 
0.099 percent decrease in life expectancy. At median inequality, a one percent increase in 
working hours is associated with a 0.136 percent decrease in life expectancy. At 
relatively high inequality, the 99th percentile, the effect of working hours on emissions is 
0.242, more than twice the size of the effect at relatively low inequality. Figure 4.3 
illustrates these associations graphically. The negative effects of working hours on life 
expectancy increase in magnitude at higher concentrations of income to the top ten 
percent. In all, this provides support for Hypothesis 3 that the effect of working hours on 
life expectancy is larger at higher levels of inequality. 
SENSITIVITY ANALYSES 
To assess the robustness of the reported findings, I conducted a number of 
sensitivity analyses. As noted above, in the Figure 4.1 Washington DC appears to be a 
potential outlier in the relationship between working hours and life expectancy over the 
time period. To ensure it was not overly influential in the analyses, I conducted the 





the same. Taking this a step further, I also re-estimated all of the models excluding each 
state one at a time. This is a common approach when using the modeling techniques I use 
here (Beck and Katz 1995). The results remained substantively the same across each of 
the analyses. In addition to testing for overly influential cases, I also conducted the 
analyses using a dynamic panel modeling approach, which includes a lagged effect of life 
expectancy. These models indicate substantively the same results for the findings 
reported above. I choose to present the two-way fixed effects models with panel corrected 
standard errors instead of the dynamic panel models for two reasons. First, dynamic panel 
models where the researcher includes a lagged dependent variable can be unreliable in 
studies with a relatively small number of time points (Beck and Katz 2011). Dynamic 
panel modeling is more appropriate for large T studies. Second, other recent studies on 
life expectancy across US states also employ modeling approaches using two-way fixed 
effects with panel corrected standard errors (i.e. Hill et al. 2019; Hill and Jorgenson 2018; 
Jorgenson et al. 2020). 
DISCUSSION AND CONCLUSION 
Americans are working longer hours than their contemporaries in other countries 
and their historical counterparts (The Conference Board 2019). In recognition of this, 
there has been increasing interest in reducing working hours (i.e. AFL-CIO 2019; Lin 
2020). While much of this focuses on improving worker productivity (i.e. Collewet and 
Sauermann 2017), there has also been increased academic interest for other benefits 
associated with working time reduction as well. Some proponents of a working time 
reduction argue that it has the potential to be a multi-dividend policy initiative. More 





development, a working time reduction has the potential to improve all three pillars of 
sustainability: the social, economic and environmental (Autonomy 2019; Fitzgerald et al. 
2018; Schor and Jorgenson 2019). 
In this study, I focused on one aspect of that argument: how reducing working 
hours can improve social wellbeing. In particular, I examined how working longer hours 
are associated with worsening population health outcomes. Previous research generally 
finds that working longer hours is associated with a myriad of negative health outcomes 
(Fan et al. 2015; Kleiner and Pavalko 2010; Ng and Feldman 2008; Pfeffer 2018). These 
studies argue that working longer hours increases stress, reduces free time available for 
exercise or proper rest, increases the likelihood of on-the-job accidents and also 
negatively effects mental health in a variety of ways. Previous empirical research 
indicates that the negative health effects associated with longer working hours include 
increased risk for heart disease (i.e. Kivimäki and Kawachi 2015; Virtanen and Kivimäki 
2018), increased risk for getting cancer (i.e. Heikkila et al. 2016), developing unhealthy 
eating habits (i.e. Devine et al. 2009; Fan et al. 2015) and developing mental health 
problems (i.e. Afonso et al. 2017; Kleiner et al. 2015; Virtanen et al. 2018). Prior 
research also finds that those who work shorter hours tend to report higher life 
satisfaction and happiness (Kasser and Sheldon 2009; Pouwels et al. 2008; Schor 2010). 
Previous research on the negative health consequences of longer working hours 
has primarily been conducted at the individual level using survey data. In contrast, this 
study advances the literature on the population health consequences of working hours by 
examining the relationship across US states from 2005 to 2015. There are a number of 





treats working time as a structural factor, which is important for policy and for thinking 
about working time reduction as a sustainability initiative. Second, it allows for rigorous 
longitudinal methods to be used, given data availability for US states, which is often 
difficult for individual level studies to achieve. Third, it allows for an examination of how 
other structural factors might affect the relationship between working time and health. 
With that in mind, the second major contribution of this study is examining how income 
inequality moderates the relationship between working hours and population health.  
Building on the arguments proposed in previous research on the relationship 
between working time, inequality and population health I tested three hypotheses. The 
first was that increases in working hours are negatively associated with population health. 
The second was that increases in income inequality are negatively associated with 
population health. The third was that the negative effects of longer working hours on 
population health are larger in states with higher levels of inequality.  Using two-way 
fixed effects models with panel corrected standard errors and examining data from 2005 
to 2015 for all 50 US states and Washington DC, the results indicate that increases in 
working hours are negatively associated with life expectancy net of other important 
controls. This provides support for hypothesis one. The analyses conducted here failed to 
provide direct support for hypothesis two, that inequality negatively affects average life 
expectancy. This is somewhat unexpected as recent research examining inequality and 
life expectancy across US states and utilizing rigorous methods has consistently found a 
significant relationship between the two (i.e. Hill et al. 2019; Hill and Jorgenson 2018; 
Jorgenson et al. 2020). The likely explanation for this difference is that I examine a 





find a direct relationship between inequality and health, I do find support for hypothesis 
three showing that inequality indirectly affects population health through shaping the 
relationship between working hours and life expectancy. More specifically, I find that the 
interaction term between inequality and working hours on life expectancy is positive and 
significant. This indicates that as inequality increases, the harmful effect of working 
hours on life expectancy increases in magnitude. Further analyses indicate that, while the 
negative effect of working hours on average life expectancy is significant across all levels 
of inequality, at higher levels of inequality the effect becomes much larger. For instance, 
the effect of working hours on life expectancy is more than twice as large at the 99th 
percentile of income to the top ten percent than it is at the 10th percentile. 
These findings have both theoretical and substantive significance. Theoretically, 
these results are illuminating for both the research on the health consequences of work 
and the health consequences of inequality. For the former, these findings improve our 
understanding of the conditions under which the negative effects of working time on 
health are more prominent. Specifically, we can see that inequality is a key factor to pay 
attention to when considering how to best mitigate the health effects of working time. 
Additionally, these results also have important implications for the literature on the 
effects of inequality on public health. While recent research has found that inequality is 
negatively associated with population health outcomes, it is not entirely clear the 
mechanisms through which this occurs. Here, we see that one of these pathways is 
through shaping the working time/health relationship. This study, similar to other recent 





inequality is bad for population health in the US, especially in how it moderates the 
impacts of other factors. 
These results are also important substantively as we consider the broader 
implications of working time reduction as a potential sustainability policy. This research 
provides more evidence that a working time reduction could yield multiple dividends for 
society. However, this research also shows that considering the complex relationships 
between structural factors like working time and inequality offers even greater potential 
benefits. For example, if we consider working time reduction in a vacuum these results 
indicate that reducing the average working week will yield benefits for population health. 
If we consider inequality in this relationship as well, though, we see that even greater 
benefits are possible. This means that we should focus on crafting policies that do not just 
focus on reducing working hours overall but that also reduce inequality because those 
policies will have even greater benefits for population health. One policy that comes to 
mind which could allow for working time reduction and reduce inequality in the United 
States is Medicare for All. Enacting a single-payer health system would allow for 
individuals to work fewer hours without sacrificing their health coverage and it would 
also reduce the economic burdens of ill-health, particularly for lower income households. 
This would also open up the possibility of unions to negotiate more strongly on 
equalizing income and working time reductions instead of focusing their efforts on 
maintaining health coverage.  
While the results of this study indicate that reducing working hours could improve 
population health and that these effects are greater at higher levels of inequality, there are 





working hours. While average working hours are an important metric, it misses out on 
some other important factors like disparities in working time. For instance, previous 
research indicates that people working part-time or with job insecurity face negative 
health consequences (i.e. Fullerton et al. 2019, 2016; Kalleberg 2018). This means that 
policy discussions on working time reduction should consider the complexity of working 
time disparities. That is, those who work too few hours should have opportunities to work 
more while those who work too many hours should work less. Indeed, this is a key 
argument of those who advocate for a working time reduction as a sustainability policy 
(Autonomy 2019; Hayden 1999; Schor 1992; Victor 2008) and indicates the usefulness of 
considering working time at the macro level. Reducing the disparities in working time 
while reducing overall average working time could also have the added benefit of 
reducing income inequality as well. Another limitation of this study is that I only study 
one decade, 2005 to 2015. While this is a longer time frame than most studies examining 
the health consequences of working time, the relatively short time frame means that I am 
unable to effectively examine how this relationship might vary over time. 
The findings from this study offer a number of potential avenues for future 
research. First, this study focuses on overall measures of average working time and 
average life expectancy. Previous studies have found that the relationship between 
working time and health may vary between men and women (i.e. Kleiner and Pavalko 
2014). Future research could take this one step further and examine sex-specific measures 
of average working time and life expectancy at the macro level to further understand the 
mechanisms at play here. Another potential route for future research is examining these 





require the utilization of methods like structural equation modeling to better ascertain the 
causal order between inequality, working hours and population health or using the steps 
outlined for mediation analysis (i.e. Baron and Kenny 1986; Mackinnon, et. al 2007). 
This would be particularly relevant for the research on the links between inequality and 
health and establishing working time as a pathway through which inequality affects 
population health beyond its effects as a moderating variable. Finally, this study focuses 
on one measure of population health: average life expectancy. I examined average life 
expectancy in this study for two reasons. The first reason was in order to improve 
comparability with previous studies that have tested similar arguments, specifically about 
inequality. The second reason is that working time is associated with a wide range of 
specific health outcomes at the individual level, so that, to an extent, examining an 
overall measure of population health captures the aggregation of these effects. Even so, 
while average life expectancy is a valid and reliable measure of population health, it lacks 
nuance. Future work could consider other macro-level health factors such as obesity 
rates, depression rates or other more specific measures of population health to get a better 
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TABLE 4. 1 
 Obs.  Mean  Std. Dev.  Min  Max 
Descriptive Statistics 
 Life Expectancy 561 78.29 1.694 73.5 81.62 
 Work Hours 561 38.876 0.975 36.6 42.9 
 Income to Top 10% 561 45.285 5.05 32.97 62.171 
 Total Population 561 6045855 6789506 495226 39144818 
 Median Age 561 37.462 2.341 28.4 44.6 
 % with Bachelor's 561 26.43 7.045 10 56.7 
 Household Income 561 51221.96 8848.725 32938 75847 
 Percent Hispanic 561 10.364 9.84 0.572 48.02 
 Percent Black 561 10.861 10.949 .287 56.323 
 Life Expectancy (ln) 561 4.36 0.022 4.297 4.402 
 Work Hours (ln) 561 3.66 0.025 3.6 3.759 
 Income to Top 10% (ln) 561 3.807 0.109 3.496 4.13 
 Total Population (ln) 561 15.115 1.033 13.15 17.478 
 Median Age (ln) 561 3.621 0.064 3.346 3.798 
 % with Bachelor's (ln) 561 3.238 0.275 2.303 4.038 
 Household Income (ln) 561 10.829 0.169 10.402 11.236 
 Percent Hispanic (ln) 561 2.135 0.754 0.453 3.892 
 Percent Black (ln) 561 2.05 0.959 0.252 4.049 
Note: All variables are reported as both original values and in natural logarithmic form (labeled "ln"). 
 
 
TABLE 4. 2 
Correlation Matrix 1 2 3 4 5 6 7 8 9 
1. Life Expectancy 1.000 
2. Work Hours -0.431 1.000 
3. Income to Top 10% 0.008 -0.165 1.000 
4. Total Population 0.018 -0.220 0.476 1.000 
5. Median Age 0.113 -0.322 0.138 -0.045 1.000 
6. % with Bachelor’s 0.596 -0.324 0.084 -0.003 0.080 1.000 
7. Household Income 0.693 -0.092 0.025 -0.014 -0.036 0.710 1.000 
8. Percent Hispanic 0.347 -0.089 0.438 0.404 -0.385 0.273 0.350 1.000 
9. Percent Black -0.485 0.171 0.319 0.491 -0.058 -0.016 -0.067 0.076 1.000 









TABLE 4. 3 
Model 1 Model 2 Model 3 Model 4 
Life Expectancy 
Work Hours -0.131** (0.044)   -0.126** (0.045) -0.140** (0.044) 
Income to Top 10%   -0.008 (0.006) -0.006 (0.006) 0.001 (0.005) 
Total Population 0.044*** (0.012) 0.050*** (0.012) 0.043*** (0.012) 0.039*** (0.012) 
Median Age -0.037 (0.022) -0.036 (0.021) -0.037 (0.022) -0.037 (0.021) 
% with Bachelor's 0.027** (0.010) 0.028* (0.011) 0.027** (0.010) 0.027** (0.010) 
Household Income 0.010 (0.011) -0.004 (0.009) 0.009 (0.011) 0.016 (0.012) 
Percent Hispanic -0.016*** (0.004) -0.017*** (0.005) -0.015*** (0.004) -0.014*** (0.004) 
Percent Black -0.012** (0.004) -0.011** (0.004) -0.012** (0.004) -0.013*** (0.004) 
Hours * Top 10 %       -0.345*** (0.098) 
Constant 4.142*** (0.229) 3.737*** (0.184) 4.166*** (0.233) 3.672*** (0.163) 
Observations 561  561  561  561  
R-squared 0.999  0.999  0.999  0.999  
Note: All variables logged (ln). Panel corrected standard errors in parentheses. All models also include unreported 
period-specific and unit-specific intercepts. All models include correction for auto-correlation. In Model 4, the main 
effects of work hours and income to the top 10% are mean-centered.  * p<.05 ** p<.01 *** p<.001 
 
 
TABLE 4. 4 
Effects of Working Hours on Life Expectancy at Percentiles of Income to Top 10% 
10th Percentile -0.099* (0.044) 
20th Percentile -0.114** (0.044) 
30th Percentile -0.121** (0.043) 
40th Percentile -0.129** (0.043) 
50th Percentile -0.136** (0.044) 
60th Percentile -0.145** (0.044) 
70th Percentile -0.155*** (0.044) 
80th Percentile -0.166*** (0.045) 
90th Percentile -0.184*** (0.047) 
99th Percentile -0.242*** (0.055) 
Note: All variables in natural logarithmic form. Models include the same controls as 
reported in Model 4. All models include autocorrelation correction.  










FIGURE 4. 1 















FIGURE 4. 2 
Scatterplot of the association between the percent change in life expectancy from 2005 to 2015 
and the percent change in working hours from 2005 to 2015. Each point represents a state. 








FIGURE 4. 3 
Slope coefficients for the association between working hours and average life expectancy 







CHAPTER 5: CONCLUSION 
 
ACHIEVING SUSTAINABILITY 
In the face of global social and environmental challenges, the United Nations 
implemented the Sustainable Development Goals (SDGs) in 2015 in recognition of the 
fact that improving human wellbeing can no longer come at the cost of environmental 
sustainability (United Nations 2020). The SDGs encompass a wide range of social, 
economic and environmental objectives. The listed goals include, among other, 
improving education around the world, eradicating global poverty, improving gender 
equality and acting immediately on climate change mitigation. The SDGs make an 
important contribution to thinking about development as the interrelations between 
social, economic and environmental outcomes (Sachs 2012). While the SDGs are widely 
seen as important, there are substantial disagreements on how best to achieve them. On 
the one hand, the mainstream view is ecoefficiency. The ecoefficiency perspective 
emphasizes the need to economic growth and green technologies (i.e. Grossman and 
Krueger 1995; Mol, Spaargaren, and Sonnenfeld 2014; Pollin 2019). This perspective is 
in line with earlier conceptions of development as growth, or the “growth consensus” (i.e. 
Firebaugh and Beck 1994). In this perspective, the best way to improve social wellbeing 
is through economic growth and, as such, sustainable development requires decoupling 
economic growth from its environmental impacts, largely through the development and 
implementation of green technologies. While the ecoefficiency perspective is influential 
(e.g. SDG number 8 emphasizes the need for sustainable economic growth), many 
criticize the idea that economic growth is compatible with sustainability (i.e. Daly 1996; 





2019). Critics of ecoefficiency highlight that the empirical evidence for decoupling is 
weak (i.e. Jorgenson and Clark 2012; Knight and Schor 2014; Longhofer and Jorgenson 
2017; Thombs 2017), argue that reliance on technology alone is insufficient (i.e. Foster, 
Clark, and York 2010; Kallis 2017; Thombs 2018; York 2012b) and note that economic 
growth, at least in wealthy countries, may not improve human wellbeing to the extent 
previously thought (i.e. Brady, Kaya, and Beckfield 2007; Easterlin 1974, 2015; Layard 
2011). 
 If economic growth is antithetical to achieving sustainability, and reliance on 
technology is insufficient, then it is important to consider alternative pathways to 
sustainable development that move beyond the growth consensus. With this in mind, in 
this dissertation I examined the sustainability implications of working hours and 
inequality. Proponents of a working time reduction argue that it has the potential to be a 
multi-dividend sustainability policy that can improve social, economic and environmental 
wellbeing (Autonomy 2019; Fitzgerald, Jorgenson, and Clark 2015; Knight, Rosa, and 
Schor 2013; Schor 2010). For social wellbeing, it is argued that reducing working time 
can improve health outcomes and life satisfaction levels, largely through increases in 
leisure time (i.e. Kleiner and Pavalko 2010; Pouwels, Siegers, and Vlasblom 2008; Schor 
2010). For economic wellbeing, it is argued that reducing working hours could be a key 
mechanism in reducing unemployment, especially if there are ecological limits to 
economic growth (Hayden 1999; Jackson and Victor 2011; Victor 2010). A working time 
reduction could also improve environmental outcomes by reducing production and 
consumption and encouraging more environmentally friendly activities and consumption 





Kasser and Sheldon 2009; Knight et al. 2013). Previous research also indicates that 
inequality is negatively associated with human wellbeing (i.e. Hill and Jorgenson 2018; 
Pickett and Wilkinson 2015; Wilkinson and Pickett 2011), and it can also lead to greater 
environmental pressures (i.e. Boyce 1994, 2007; Cushing et al. 2015; Downey 2015; 
Jorgenson et al. 2016; Jorgenson, Schor, and Huang 2017) and it also intensifies the 
environmental intensity of wellbeing (i.e. Jorgenson 2015; Jorgenson, Dietz, and Kelly 
2018). For population health, inequality can weaken broader social commitments to 
wellbeing and it concentrates political and economic power in the hands of the wealthy, 
who tend to oppose public spending on social services (Hill and Jorgenson 2018; Pickett 
and Wilkinson 2015). For environmental pressures, inequality shapes labor and 
consumption dynamics and results in the concentration of political and economic power 
in the hands of the wealthy, who tend to benefit more from environmental degradation 
(Cushing et al. 2015; Jorgenson et al. 2016, 2017). 
In addition to expanding the research on the sustainability implications of working 
hours and inequality separately, a major contribution of this dissertation is examining 
further how inequality and working hours are related to each other. Previous research 
indicates that inequality can lead to an increase in working hours (i.e. Bowles and Park 
2005; Oh, Park, and Bowles 2012), but previous research has yet to examine the ways in 
which inequality might shape how working hours affects both social and environmental 
outcomes. Integrating the research on the environmental and human wellbeing 
consequences of inequality and working hours offers both theoretical and substantive 





OVERVIEW OF EMPIRICAL ANALYSES 
 I analyzed the sustainability implications of working hours and inequality across 
three empirical chapters. Chapter 2 examined the relationship between working hours and 
CO2 emissions across US states from 2007 to 2013. In Chapter 3, I took this research one 
step further and examined how inequality moderates the relationship between working 
hours and CO2 emissions across US states from 2005 to 2015. In Chapter 4, I analyzed 
the extent to which working hours are related to life expectancy and how inequality 
moderates that relationship across US states from 2005 to 2015. The results of the 
empirical analyses across the three chapters indicate that reducing working hours could 
be an effective pathway to achieving sustainability and that inequality exacerbates the 
harmful effects of working hours on both emissions and life expectancy. 
 Before reviewing the results of the three empirical chapters more, it is important 
to note why I focus on these relationships across US states. The first reason is that the 
United States represents a bit of an anomaly among developed countries. It is among the 
highest emitters of CO2 emissions in the world (Global Carbon Atlas 2020), it works 
longer hours on average than other developed countries in the world (The Conference 
Board 2019), it has more inequality than other developed countries (Institute for Policy 
Studies 2020), and its life expectancy lags far behind other developed countries as well 
(World Health Organization 2020). As such, focusing on what is happening within the 
United States as it relates to inequality, working time, health and carbon emissions is 
particularly illuminating and offers much potential for effective change. I focus on US 
states in particular because, while the federal government has been relatively slow to act 





other sub-national entities have shown the ability to act on these topics. Franko and 
Witko (2018) and Fisher and Jorgenson (2019) argue that, with the election of Donald 
Trump, states are more likely, and sometimes better suited to, engage in meaningful 
policy action. They also note that state policy is often the precursor to larger federal 
action. There are multiple examples of states taking meaningful action on issues of 
inequality, working time, emissions and healthcare. For instance, despite President 
Trump’s decision to remove the United States from the Paris Climate Accords, many US 
states have remained committed to the goals outlined in them (Jaeger, Cyrs, and Kennedy 
2019). For working time, states have also shown the ability to act on working time 
measures, like work sharing programs (i.e. Messenger and Ghosheh 2013; National 
Conference of State Legislatures 2017), even though the federal government has not had 
meaningful legislation on working time since it instituted the 40-hour work week in 1938. 
Similarly, some states have also enacted policies aimed at reducing income inequality, 
like increasing the minimum wage, and improving healthcare, like the healthcare reform 
in Massachusetts that served as the precursor to the Affordable Care Act (Franko and 
Witko 2018). With this in mind, research on innovative approaches to solving social, 
economic and environmental issues at the state level is needed to better inform these 
efforts. 
 Chapter 2 examined the relationship between working hours and CO2 emissions 
across US states from 2007 to 2013. I was lead author of this study published in Social 
Forces in 2018 with Juliet Schor and Andrew Jorgenson. This study is the first to 
examine this relationship across US states. Previous research indicates that working hours 





(Fitzgerald et al. 2015; Hayden and Shandra 2009; Knight et al. 2013; Schor 2010). The 
scale effect refers to how longer working hours increases overall economic growth 
through both production and consumption. The compositional effect is how longer 
working hours can shape the composition of consumption towards more ecologically 
intensive options, due to issues of time scarcity. We estimated both two-way fixed effects 
models with panel corrected standard errors and a correction for autocorrelation as well 
as random effects models with controls for time-specific fixed effects. Results indicate 
that increases in working hours are positively associated with emissions for both the scale 
and compositional effects over time controlling for other important economic and 
demographic drivers of emissions. The analyses provide further support that reducing 
working hours could be a key policy for mitigating climate change. 
 I take this research one step further in Chapter 3 by considering how inequality 
moderates the relationship between work hours and emissions. In this chapter, I integrate 
arguments from research on the relationships between working hours and emissions, 
inequality and emissions, and working hours and inequality. Previous research indicates 
that higher levels of inequality are associated with greater environmental pressures 
through the concentration of political and economic power in the hands of elites and 
through shaping consumption and labor market dynamics (Boyce 1994, 2007; Cushing et 
al. 2015; Downey 2015; Jorgenson et al. 2017; Knight, Schor, and Jorgenson 2017). 
Previous studies have found an empirical association between inequality and increased 
emissions, but it is unclear exactly how inequality might exacerbate environmental 
pressures. In line with the logic of other recent studies that attempt to unpack this 





Hill et al. 2019; Jorgenson et al. 2020; McGee and Greiner 2018) I develop arguments 
about how inequality can intensify the relationship between working hours and 
emissions. First, I argue that inequality can increase the scale effect described above by 
influencing how much income from work goes to consumption, both through competitive 
consumption pressures (i.e. Schor 1998) and through stress-induced consumption (i.e. 
Durante and Laran 2016; Mathur, Moschis, and Lee 2006). I also argue that inequality 
can exacerbate the compositional effect described above. Whereas I previously discussed 
the compositional effect solely in terms of time availability, the composition of 
consumption can also be affected by inequality through creating more pressures for 
consuming high-status visible goods, which tend to be more ecologically intensive 
(Bagwell and Bernheim 1996; Schor 1998; Veblen 1912). Using two-way fixed effects 
models with panel corrected standard errors and a correction for autocorrelation, results 
indicate that the effect of working hours on emissions is larger at higher levels of 
inequality (measured as percentage of income to the top ten percent). 
 In Chapter 4, I examined the relationship between working hours and life 
expectancy across US states from 2005 to 2015. Previous research indicates that longer 
working hours can increase stress levels and promote unhealthy consumption choices 
both as a coping mechanism and as a result of time availability. While previous research 
finds an association between longer working hours and worse health outcomes (i.e. 
Bannai and Tamakoshi 2014; Fan et al. 2015; Kivimäki and Kawachi 2015; Kleiner and 
Pavalko 2010), this is the first study to examine the relationship at the US state level. 
Investigating this relationship at a macro level allows for researchers to investigate the 





With this in mind, building off of previous research that shows inequality is associated 
with worse population health  (i.e. Clarkwest 2008; Curran and Mahutga 2018; Hill et al. 
2019; Hill and Jorgenson 2018; Jorgenson et al. 2020; Pickett and Wilkinson 2015) and 
longer working hours (i.e. Bowles and Park 2005; Oh et al. 2012), I investigate the 
moderating effects of inequality on the relationship between working hours and life 
expectancy. I hypothesize that the negative relationship between working hours and 
population health is exacerbated at higher levels of inequality. I propose that this occurs 
because when inequality is high it makes work more precarious and stressful because 
workers have less control over their work. High levels of inequality also increase the 
competitive nature of work and consumption, also leading to increases in the stress and 
anxiety associated with work. Results from two-way fixed effects models with panel 
corrected standard errors indicate that increases in working hours are associated with 
decreases in life expectancy while controlling for important economic and demographic 
factors. Further, at higher levels of inequality, the effect of working hours on life 
expectancy are larger. As with the results from Chapter 3, these results provide evidence 
that inequality exacerbates the effects of working hours. 
THEORETICAL AND SUBSTANTIVE IMPLICATIONS 
 I note the implications of the findings in each empirical chapter, but it bears 
reiterating and re-emphasizing here the larger contribution these studies have for 
theoretical understandings of how inequality and working time are related to both 
environmental and human wellbeing outcomes, policy, and, more broadly, discussions of 
pathways to sustainability. First, these studies sharpen our understanding of how working 





sustainability implications of inequality, these results highlight that, while the main effect 
of inequality may not always be significant, it often exerts an effect through shaping 
other relationships. In this case, we see that one of the pathways through which inequality 
leads to worsening population health and higher emissions is by shaping the effects of 
working time. For the sustainability implications of working hours, these results provide 
more insight into how and when working hours are bad for human and environmental 
wellbeing. In particular, we see that inequality plays a major role in shaping the effects of 
working hours on both life expectancy and emissions. For instance, a main finding in 
Chapter 3 is that the compositional effect is sensitive to the level of income inequality. At 
low levels of inequality, the compositional effect is non-significant. At relatively high 
levels of inequality, though, the effect is larger and statistically significant. This advances 
our theoretical understanding of the compositional effect. In particular, while previous 
research hypothesized the compositional effect largely in terms of how time availability 
shapes consumption choices, these results highlight that inequality also shapes 
consumption choices, likely towards more ecologically intensive high-status visible 
goods. This finding might help to explain some of the inconsistency in the compositional 
effect across previous studies. 
 In terms of policy, these findings provide support for the argument that reducing 
working time could be a multi-dividend sustainability policy that can improve both 
population health and reduce environmental burdens. They also indicate that policies 
aimed at reducing both working time and inequality are likely to be the most successful. 
Indeed, reducing working hours may not be socially feasible without concurrent 





policies like Medicare for All, which would no longer tie healthcare to employment, 
increasing the minimum wage, and instituting a maximum wage which could all 
contribute to reductions in inequality as well as limiting the pressures for longer working 
hours. 
 These findings also have implications for the future of work. In particular, 
advancements in automation and artificial intelligence (AI) threaten to displace a 
potentially high number of workers and potentially cause major unemployment problems 
(Acemoglu and Restrepo 2017; Brynjolfsson and McAfee 2014; Ford 2015). The typical 
response to these pressures is that economic growth will absorb losses and open up new 
possibilities for work. However, if economic growth is ecologically restricted, then we 
need to consider alternative strategies to combatting job loss. One strategy is to reduce 
working hours to spread available work to more workers. Inequality is important in this 
relationship as well, especially in terms of who will benefit most from the increased 
productivity of AI: workers or employers. 
More broadly, these studies are a part of a larger discussion surrounding the future 
of capitalism and the role of economic growth in sustainable development. This is 
discussed most prominently in Chapter 2, but, these studies are related to a set of 
theoretical perspectives such as steady-state economics, new economics, degrowth and 
sufficiency (i.e. Daly 1996; Jackson 2009; Kallis 2017; Martinez-Alier 2009; Princen 
2005; Schor 2010). Reducing working time and inequality are key parts of a transition 
towards more just and less-environmentally intensive economic systems. The empirical 
studies in this dissertation provide fresh evidence that there are viable alternatives to the 





LIMITATIONS AND FUTURE DIRECTIONS 
 While the studies in this dissertation contribute to our overall understanding of the 
sustainability implications of working time and inequality, there are some important 
limitations that bear mentioning. First, these studies encompass a relatively short 
timeframe. The analyses in Chapter 2 cover a period of 7 years (2007-2013) and the 
analyses in Chapters 3 and 4 cover one decade (2005-2015). These time frames are 
simply a matter of data availability limitations. Examining these relationships over a 
longer time frame would be preferable and would allow for more questions to be asked, 
like how these effects might vary over time in a non-linear fashion. Second, these studies 
only examine one measure of environmental impact (emissions), one measure of working 
time (average hours), one measure of inequality (income to the top 10 percent) and one 
measure of population health (average life expectancy at birth). While emissions are 
especially important for climate change, studying other important environmental factors 
could yield further insights into how working hours and inequality shape environmental 
outcomes. For working time, while average working hours is particularly important from 
a structural perspective, it misses out on other important features of work (like disparities 
in working time, for instance) that may also be important in these relationships. For 
inequality, as I mention in the empirical chapters, I focus on income to the top ten percent 
for theoretical and substantive reasons. That said, examining other measures of inequality 
could provide more insight into these relationships (I should note that the findings for 
Chapters 3 and 4 are generally the same when examining other similar measures of 
inequality). Finally, while life expectancy is considered a valid and reliable measure of 





health measures, like obesity rates or disease rates, may provide further insights into 
these relationships as well. 
 Another limitation of these studies is that they are all at the US state level. While I 
generally see this as important given the arguments I outlined above, this means that the 
results are applicable only to the United States and these relationships may operate 
differently when examining other units of analysis. For instance, because the conditions 
of these factors are relatively unique in the United States these relationships may operate 
differently in other countries. The focus on US states also means that there could be 
important differences within states that are missed here. As such, future research could 
explore these relationships at the US county-level as well. Finally, these studies assume 
symmetry in the relationships between working time, inequality, emissions and 
population health. That is, the studies treat the effects of increases and decreases in 
working time as the same. However, to make better claims about the viability of a 
working time reduction, analyses should examine these effects separately. Recent 
sociological research has advanced asymmetrical modeling techniques (Allison 2019; 
York and Light 2017) and examined asymmetry across a variety of socio-environmental 
relationships (i.e. Huang and Jorgenson 2018; McGee and York 2018; York 2012a). 
Future research could make use of this methodological technique to better understand 
specifically how reductions in working time are related emissions and population health. 
Research would be further advanced in examining asymmetrical interaction effects 
between inequality and working time as well. 
 In addition to addressing these limitations, the results of these studies also lead to 





here is gender differences. Previous research on the relationship between working time 
and health indicate that there are potentially important differences for the effects of 
working time on health for men and women (i.e. Fan et al. 2015; Kleiner and Pavalko 
2014). This could be studied in a macro context as well by examining sex-specific 
measures of working time and life expectancy. This is also related to broader discussions 
on working time reduction mention the possibility that reducing working hours could 
improve gender inequalities, but there is little empirical evidence of this. Future studies 
could examine how average working hours (and sex-specific average working hours) are 
related to macro-level gender inequities, like the average distribution of household labor. 
On a similar note, the research in this dissertation is focused explicitly on paid wage 
labor, but there are important dynamics in unpaid household labor that could also shape 
environmental and human health outcomes, especially as they relate to time availability 
and gender dynamics. Overall, then, future research on this topic would do well to 
consider how working time and inequality are related to other dimensions of sustainable 
development in order to provide further evidence of the worth of reducing working time 
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